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Thb Aathor wishes to express his regret for the delay that 
has taken place in the publication of this Edition. It has 
been caused by his desire that nothing should be wanting 
which could ensure the completeness of the Essay. 

In occupying an humble, but not unacknowledged place, 
among many earnest labourers in a department of medical 
science that till lately was little explored, he has attained, for 
the present, the height of his ambition. 

In this Third Edition some matters are noticed which were 
not before included, and certain topics, of particular interest 
to the Author, and, he trusts, to his readers also, are discussed 
more fully than before. 

37, Margaret Street, Cavendish Square. ^ 
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PREFACE 



TO THE SECOND EDITION 



Th£ First Edition of this Essay having been for some time 
out of print, the Author has been encouraged to hope that a 
second issue may meet with a favourable reception. He has 
been at some pains to make such additions to the present 
volume as seemed to be necessitated by the rapid advance of 
therapeutic science, at the same time that he has felt the 
necessity of not increasinoj its bulk to an inconvenient extent. 
The first and second chapters have been left unaltered, but 
some new articles will be found scattered through the third 
and fourth chapters, and some additional observations and 
experiments recorded in the same. 

The Author hus derived much instruction from a perusal 
of the various reviews of his Essay, in English and American 
periodicals. He is especially indebted to Dr. Maclagan, of 
Edinburgh, for his able and interesting articles in the Monthly 
Journal of Medicine. And to Professor Albers, of Bonn, the 
author of a recent work on the Action of Medicines, he is 
obliged for the impartial consideration accorded to certain 
views in which he is still at variance with some other German 
therapeutists. 

April IHS'k 



CONTENTS. 



CHAPTER I. 

PAOB. 

Introductory Remarks 17 



CHAPTER II. 

On 80MB OF THB MORS IMPORTANT CLASSIFICATIONS OF MbDICINKS, 

AND Opinions of Authors respecting their Actions . 33 



CHAPTER III. 

On the General Modes of Action of Therapeutic Agents intro- 
duced into the Stomach; treated of in Ten Propositions . 62 

Prop. 1 63 

That the great majority of medicines must obtain entry into the 
blood, or internal fluids of the body, before their action can be 
manifested. 

Prop. II 71 

That the great majority of medicines are capable of solution in 
ihe gastric or intestinal secretions, and pass without material 
change, by a process of absorption, through the coats of the 
stomach and intestines, to enter the capillaries of the Portal system 
of veins. 

Prop. Ill 96 

That those medicines which are completely insoluble in wat^r, 
and in the gastric and intestinal juices, cannot gain entrance into 
the circulation. 



Xli CONTENTS. 

Prop. IV 103 

That some few remedial agents act locally on the mucous sur- 
face, either before absorption, or without being absorbed at all. 
That they are chiefly as follows : — 

a. Irritant Emetics. 

6. Irritant Cathartics. 

c. Superficial Stimulants, Sedatives, Astringents. 

Prop. V ' 116 

That the medicine, when in the blood, must permeate the mass 

of the circulation, so far as may be required to reach the parts 

on which it tends to act. 
That there are two possible exceptions to this rule : — 
a. The production of sensation or pain at a distant point. 
6. The production of muscular contraction at a distant point 

Prop. VI ' 120 

That while in the blood the medicine may undergo changes, which 
in some cases may, in others may not, affect its influence. That 
these changes may be — 

a. Of Combination. 

b. Of Reconstruction. 

c. Of Decomposition. 

Prop. VII 124 

That the first class of medicines, called Haematics, act while 
in the blood, which they influence. That their action is perma- 
nent. 

1. That of these some, called Restoratives, act by supplying, 
or causing to be supplied, a material wanting ; and may remain 
in the blood. 

2. That others, called Catalytics, act so as to counteract a mor- 
bid material or process ; and must pass out of the body. 

Prop. VIII. . • . 257 

That a second class of medicines, called Neurotics, act by pass- 
ing from the blood to the nerves or nerve-centres, which they influ- 
ence. That they are transitory in action. 

1. That of these some, called Stimulants, act so as to exalt ner- 
vous force, in general or in particular. 



CONTENTS. xm 

2. That others, called Narcotics, act so as first to exalt ner- 
Tous force, and then depress it, and have also special influ- 
ence on the intellectual part of the brain. 

3. That others again, called Sedatives, act so as to depress ner- 
vous force, in general or in particular. 

Prop. IX. 303 

That a third class of medicines, called Astringents, act by pass- 
ing from the blood to muscular fibre, which they excite to contrac- 
tion. 

Prop. X 317 

That a fourth class of medicines, called Eliminatives, act by 
passing out of the blood through the glands, which they excite to 
the performance of their functions. 

CHAPTER IV. 

Ox THE Action of some of the more important Medicines in par- 
ticular 361 



A CLASSIFICATION 



or 



MEDICINES WHICH ACT AFTER ENTERING INTO THE BLOOD, 
ACCORDING TO THEIR SUPPOSED MODES OF OPERATION. 



PACB. 

Classis I. HiEMATICA 124 

Div. I. Restaurantia 134 

Ordo 1. Alimenta 135 

Ordo 2. Acida 143 

Ordo 3. Alkali 150 

Ordo 4. Tonica 159 

Ordo 5. Chalybeata 175 

Ordo 6. Solventia 181 

Diy. II. Catalytica 189 

Ordo 1. Antiphlogistica 208 

Ordo 2. Antisjphilitica 214 

Ordo 3. Antiscrofulosa 218 

Ordo 4. Antiarthritica 222 

Ordo 5. Antiscorbutica 236 

Ordo 6. Antiperiodica 243 

Ordo 7. Anticonvulsiva 247 

Ordo 8. Antisquamosa 252 

Classis II. NEUROTICA 257 

Div. I. Stimulantia 260 

Ordol. Stimulantia Generalia 267 

Ordo 2. Stimulantia Specifica 272 



XVI CLASSIFICATION. 

Div. II. Xarcotica 274 

Ordo 1. Inebriantin 281 

Ordo 2. Somnifera 284 

Ordo 3. Deliriantia 280 

Div. III. Sedantia 288 

Ordo 1. Sedantia Generalia 291 

Ordo 2. Sedantia Specifica 296 

Classis III. ASTRIXGENTIA 303 

Ordo 1. Astringentia Mineraliu 308 

Ordo 2. Astringentia Vegetabilia 313 

Classis IV. ELIMINANTIA 317 

Ordo 1. Sialagogn 329 

Ordo 2. Expectorantia 332 

Ordo 3. Cathartica 334 

Ordo 4. Cholagoga 346 

Ordo 5. Diaphoretiea 349 

Ordo 6. Diuretica 354 



THE ACTION OF MEDICINES 



THE SYSTEM. 



CHAPTER I. 

INTRODDCTORY REMARKS. 

Whbk commenciDg thia Essay on the Action of Medicmea, 
wX must confetiU) that I felt a degree of discomfort when I con- 
r ndered the magnitude of the task before me. Many a. volame 
has been written to elucidate the operations of single medi- 
cines, and when the variety and complexity of such an opera- 
ItioD ia considered, the space devoted to its consideration will 
JiariUy seem too great. Thus it is not to be wondered at, that 
irhen pausing on the threshold of my undertaking, I should 
lave been senmble of the many difficulties with which such 
■n inquiry was surrounded. 
In this introductory chapter it shall be my aim in the first 
flace to set forth briefly the great importance and ejitent of 
the subject, sboiving that it is an essential requisite in the 
advance and perfection of medical science. Next, I must 
insist OQ the advantage of correctness and clearness of lan- 
guage and argument in the treatment of such topics as this, 
and show in what manuer I propose myself to attain to it. 
I And in the third place, I must shortly explain the scheme or 
Iftrrangement which will be followed in this Essay. If the 
2 
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preliminary remarks contained in this chapter are not first 
considered and clearly apprehended, I fear that I tDtiy be but 
imperfectly understood in whiit I shall have to say hereafter. 

There have been, more or less, in all ages, two eystems or 
Bclioola of medieal treatment, of which the one prevails among 
ignorant men, and in rude states of society, but the other 
refiuircB a higher degree of enlightenment. These are the 
Empirical and the Rational systems. The first is founded on 
simple induction. By accident or by experience it is found 
that a certain medicine is of use in the treatment of a certain 
disorder ; it is henceforth administered in that disorder; and 
on a number of such separate data an empirical system is 
constructed. It naturally requires for its elaboration a com- 
paratively small degree of knowledge. 

How this observation of facts is indispensable as a beginning, 
but something more is required. We must not he satisfied 
with taking them separately, but we must proceed to compare 
together H large number of facts, and draw inferences from 
this comparison. And our plan of treatment will become 
rational, when, on the one hand, from all accurate knowledge 
of the symptoms of diseases, we are better enabled to meet 
each by its appropriate remedy; and on the other hand, from 
some acquaintance with the general action of a medicine, we 
are fitted to wield it with more skill and efi"ect, and to apply 
it even in cases where it has not yet been proved beneficial.* 
Thus, for the proper perfection of medicine, as a rational 
science, two things are in the main needed; the first is a right 
understanding of the causes and symptoms of disease; the 
second, a correct knowledge of the action of medicines. 
Should our acquaintance with these two subjects be complete, 
we should then be able to do all that man could by any possi- 
bility effect in the alleviation of human suffering. This sub- 
lime problem is already being unraveled at one end. Diag- 
nosis and Nosology arc making rapid strides; and perhaps 
we shall soon know what we have to cure. But at the other 
* " If siperience is not directed i^y llitory, it >s blind." 
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end our medical system is in a less eiiti»ractory condition; 
and though some impatient men have essayed, as it wore, to 
cut the Gordian knot, and have declared hodly on siibject* of 
which they are ignorant, yet it must be confeaaed, that in the 
nndiTStanding of the actioti of medieines, and of their agency 
in the cure of diseases, we do nut bo much excel our ancestors. 
While other sciences are moving, and other inquiries pro- 
gressing fast, this subject, so momentous in its applications, 
has, in spite of the earnest labours of a few talented investi- 
gators, mitde after all but small progress. Let but those who 
feel this want bestir themselves to remove it, and it will soon 
be done. Those doubts and dIfEculties, which are now slowly 
clearing away before the efforts of a few, will then he finally 
dispelled by the united energies of all ; and instead of our pre- 
sent indecision and uncertainty on many points, we shall find 
ourselves eminently qualified to wage the conflict with disease, 
being skilled in that science whose name bespeaks its peculiar 

irtance, the science of TkerapeuHca.* 
'he Bubject which forms the text of this Essay comprises 

problem : — " On the mode in which Therapeutic Agenla 
introduced into the stomach produce their peculiar offecta on 
the Animiil Economy." In this is comprehended an inquiry 
of very great extent; and one difficulty with which I am beset 
is that I sC'ircely know how to compress what i have to say on 
the action of medicines into the compass required. It will be 
granted thiit it is an important subject; it is also a difficult 
one. This difficulty depends mainly on the variety and com- 
plexity of the proof required to establish any one point with 
absolute certainty. t A long time ago, when men knew and 

" ThiripeHtin inust be nnderslood lo embrace all [hat reliiles to Ibe tt|)pli- 
ention of temediea lo the cure of disease. The SeJence niuai be dU tin yai shed 
Brom the Pntclice of Therii|ieuticfl. The latter maj/ bi empirical, or rclj upon 
eip«rieace only ; but the science must bnie for its tcij foundklion some know- 
ledge of Ibe modut operandi of mediciaet, 

-f- " In »&30iiiag as to the probable eSecu of particatar remedies on the 

d-JTereat cMea. and the auiuber of coacooiitaDta which have lo be considered ia 
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understood less than thej do now, it was fancied that the ac- 
tion and choice of medicinca was a thing of the utmoGt sim- 
plicity; th)it it VOB comparatively an ea.&y matter to fix at once 
upon that remedy required most in any particular cuee.* But 
the light of science, which in this day burns more brightly, at 
the same time that it displays all objects with greater distinct- 
ness, discloses to ns also many dim vast tracts in the distance, 
of which nothing had been seen or imagined before. In this 
as in other ihinga, the more we know, the more we discover 
our real ignorance. It is wrong, then, to treat dogmatically 
of matters thai we cannot comprehend : and when perfectly 
in the dark as to the operation of a medicine, we should rest 
content with declaring the result of that operation. This by 
itself will be of great use to us.f 

I am induced to lay stress on the difficulties surrounding 
an inquiry into the modus operandi of medicines, because it 
will be some excuse for the manifest insufficiency of the sketch 
which I am about to draw. For this, too, I may find a further 
ftpology in the fallacies and mistakes, both of reasoning and 
statement, of which previous writers have been guilty. These 
ue best shown by their discrepancies. On no question, per- 
haps, have scientific men differed more than on the theory of 
the action of medicines. Either facte essentially opposed and 
incompatible have been adduced by the disagreeing parties ; 
or, which is nearly as common, the same fact has received 



•ddilinn to ibe mon obvioue t»cU ind svinptoins, ia to great, tbat [he QtmoBt 
uertion ot humao infpicil.T, roandcd upon Ihc largrtt indiictiop of particnlkn 
which SDj one mitid is capiiblr of embrncing aod relainipg. cdd do no more 
than approiimate U> that real evidence of wbicb the c&ee seems bjr its proper 
aalnre to be gusceptible," — Olati/oriFi Pratciplti af Eiridena. 

* Dr. A. Pitcairn, in 1704, concluded one of bit works bj Bajine — " Tbni 
bare 1 incceeded in lolving tbe nobie problem, vti., to lind a remedj for a 
given disease. Jamgue oput czegi." 

t "Id tbe mcAatime it ma; antUce for the pby^ictSD to know tbe effects of a 
medicine jibea iipplied to the bod;, ibuugb be knona not Ibe particular man- 
ner whfreby il act*."— Van Smtlti'i Covtmtalariti uh Bocrhaave, vol. i. p. 
394. 



cmplc 

ST. 
IDt 
CM 
ml 



nCTBODtCTOKV KEHAItKa. 21 

inct Mid Opposite interpret a tionf- Mativ hypotheses, 
nben tested, are soen xo be grounde'l on bare as^rliona, and 
to be destitnte af logical proof ; many others are ailcuipted 
to be emablished on ill-easltiined analogies. Analogy, in suoh 
% case as this oiBj be used to increase a probability already 
erideoced ; but by itself it is no proof, for we find often that 
medicines are capable of prodacing the same result in very dis- 
similar ways. 

How then are ire to arrive at the truth? The best and 
surest way is to be extremely careful in the means which we 
employ in its discovery. 

It is, I think, impossible to overrate the importance of 
prfjMton of language and thought in scientific details, 
in the deduction of conclasions from them.* A subject 
interesting as this reqTiires to be treated Jn a logical way. 
icU, when ascertained, should be ranged together and com- 
il, and exact inferences made, without ever straining a 
point. And when we are inclined to hnxard a theory that ia 
barely supported, we should take care to state it as a theory, 
and not to bring it forward as a truth. It has nut been an 
uncommon habit among scientific authors, who shouhl he of 
all men the most careful and exact, to confound assertion with 
-to mistake hypothesis for truth. In such illogical and 
>rrect reasoning is to be fuund the true source of a multi- 
le of errors.t 

Being sensible of this danger. I have endeavoured to keep 
in view in the arrangement of this "Essay. In order to ob- 
jn, if possible, this clearness and precision, or at all events, 
be better understood, I have arranged the heads of my ideaa 
the action of medicines in a number of distinct proposi- 
loa, the scope of which will be presently described. I shall 

* " Everf brancb at ttudj which rati ax nil claim ibe cliarncler of a scieac* 
raqniraa two thingB; J. A cormrt aaccrUianieat of the daUi ttotn wbii^h we 
ara lo tosoD ; and ::. Correctness in the proies!- or dnlucing coaclusioaB from 
tbem."— ITjSofa/j'i ElemmU «/ Logic. 

f " tn ibe wHlinge of the prEaeni daj . the premises tre coDiiaunlj' sound, 
but Ibe concloaioiu false," — ^. T. Colendgi. 
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attompt to prove each of them separately, as if it were a 
theorem in geometry, sometimes dividing it first into a num- 
ber of minor propositions, which, taken together, imply the 
original one, anil will have to be severally discussed. 

The great use of such an arrangement is its distinctness ; 
so that it may in any case be easily seen whether a proposition 
hiut boon established, or whether I have failed to prove it. 
These propositions are the foundation of the Essay ; and upon 
them has been erected a superstructure of more or less logical 
consistency. In them has been stated about as much of the 
general principles by which meilicines operate as seems to me 
to be capable of distinct proof: t. e, which may be regarded 
with that kind of certainty which we generally expect to at- 
tain to in scientific matters. So far, then, I have kept myself 
in a straight ri>ad, between two walls, diverging neither to the 
right nor to the left to gratify my inclination ; it being, as I 
have said, a mi^t obvious duty to guard against stating that 
for fact >Khich is at the best uncertain. But having gone so 
far, I have in st^vcral insiancos indulged in speculations and 
hy)H^theses on certain mailers, taking care to state that such 
explanations are only pn^lvkble, and very far from determined. 
Kui it is ot>en our duty to in^^uirv into uncertain things ; and 
lh\vw* who do so, who officiate, in however humble a capacity, 
as the pUMUH^rs of kuowl^sl^v, have lo haxanl many conjeo- 
iurt\* Wfort^ tbev arr^^xe at the xruih. Is striving after tnith, 
wv must inxesrcate mauv an u:)kuown ratlu and trr at many 
a d*v\r where we haxy** r.v>: befoi^f enteivd. Thus, when in 
*^>ii^e <>a:!H^ I Vaw |vTw:v<si KtVre me a Hne of thought 
siretchinc or.w-arviss ar,d :<»*>crr/.rc «o Vad ^trmewhere in the di- 
txsMixNn xNf tr«th, I V.axt' ft^^^ as .; were, ^^«r*«^i it* or turned 
a^>^5e is^ t?ysfc*i ov.\ :r. r/.Nre orrWi:i: r^;hs^ i« I have thooght 
;i w'.x ,5>;t\ ^^ ?\\V,ow .1 xtVs *?^.: Tv' :T:\-«^::ia:e :: t^iroofUy, to 
*i>* ^f >\ a-\ r.^^NaYv> :: w .c>: ^»*'5 >^ r rtrf ct: itr war to that 
>W*VN$ >,Axr- T^,t:v t>.vr «i xTv :i:^ w>:*k i^xnts rf tke 

alVocsi aK^x^^ h >» V K ,%>*Kr*t< ;iai tie 



I5XR0BUCT0RY REMARKS. 23 

I are eo stated, that tLe overthrow of any one of these 
extra hypotheses vonld not shake them, or in aoy way inTalJ- 
liaie their proof. 

II will now sketch out the arrangement which I propose to 
JR>11dw in the coDBideraiion of the topics which present them- 
^lve» to me. 
' In the next chapter I shall take a brief review of the 
Opinions of olher writers on the aubjout of the action of me- 
dicines; knowing, indeed, that in so short a notice I shull be 
perfectly nnable to do them justice, but wishing in some 
broad points, to draw the line between what is known and what 
is unknown, — what is ascertained and what is debated, — what 
is approved wnd what is condemned. In some cases also I 
may venture to object to opinions hitherto unquestioned. 
rKow, as the heat key to the main opinions of authors on 
ibject, we have to consider the various classifications 
F medicines which they have adopted. A elassificaCiou of 
remedies pre-suppoaes a. set of theories concerning either 
their primary action or its general results, and is, in fact, 
identical with them. The formation of such an arrangement 

Kpends on the necessity of considering medicines in groups, 
ch possessed of some common character, in order that their 
rious properties may be simplified, and admit of being 
mpared. 
In ft claesification we do not so much consider the pecu- 
liarities of single remedies, as the points in which large num- 
bers agree together. These points of resemblance we gene- 
rally find to be of the most importance. I have to consider 
three sets of authors in the second chapter. The first set 
treat of the general or ultimate effect of a medicine on the 
Intern ; and classify medicines accordingly. A second set of 
niters have arranged therapeutical agents according to the 
rgan or part of the boily to which their action is especially 
irected. Neither of these deal with the mode in which me- 
dicines act as the basis of classification. But a third set of 
writers have attempted in various ways to explain the modes 
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rf opentioQ of medicine^. They bare kil down general rules 
mb^ot thc!<e opentions. mud hare oDostmcted more or less 
pkarlble tbecyries on the 5ntj«t- Some few hare dmssified 
retDedies on tlu« plan. Now with these theories I am more 
particnlarlj concerned, as thej trench immediatelj on the sub- 
ject of this Essaj. But thej are not manj. and it will not 
take us long to review them. 

It is eisier to find fault than to teach. After pointing out 
the shortcomings of some who hare preceded me, I find my- 
self necessitated in the third chapter to state my own conclu- 
sions as to the modus operandi of medicines. 

Let us consider, as it were, the history of a remedy, firom 
the beginning to the end of it^ course. It is already ** intro- 
duced into the stomach' — we must commence with it there. 
Now it does not remain there. It cannot act from the surface 
of the stomach through the medium of the nerrous system. 

In the First Proposition it affirmed that it must (as a 
general rule) obtain entry into the fluids of the body — pass, 
that is, from the intestinal canal into the system at large — 
before its action can begin. There are four proofs of this. It 
is shown that when introduced at another part of the body a 
medicine acts in the same way as when placed in the stomach. 
It is found by direct experiment that a poison will not act 
through the medium of nerves only, but that its passage in the 
blood is required. Thirdly, the course of the circulation is 
quick enough for the most rapid poison or medicine to pass 
quite around the body from the veins of the stomach before it 
begins to operate. The last and most conclusive argument to 
show that medicines pass out of the stomach into the system 
is that they have actually been detected by chemists, not only 
in the blood, but in the secretions formed from the blood. 
Remedies, then, pass from the stomach into the blood and 
fluids. How do they do so T 

In the Second rrofyonition it is laid down that all those 
which are soluble in water, or in the secretions of the stomach 
or intestines, pass through the coats of these organs into the 
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iterior of the cftpillurj veins which surround them. It h«e 
already been shown thai most medtciues puss through in some 
way ; we shall now have to teuni how they pass, and what 
Speciiil arfangements are made for the passage of substances 
•ItQering in nature. By the physical process of absorption a 
liqnid may pass through the animal membranes, from the in- 
ior of the stomach or intestine to the interior of the small 
which lies close outside it. In examining the laws by 
lich this process is conducted, we aliall find that all the re- 
irementa are present in these parts, provided only that the 
itance to be absorbed shall be first in some way dissolved, 
reduced to the liquid state. In the stomach there is, in 
itact with the substance just introduced, a thin watery se- 
yon, containing acid and a matter called pepsin : this is 
gBstrio juice. A largo number of medicines are soluble 
water. They are dissolved in this fluid. Some others are 
ble in dilute acid. These too are dissolved here. Albu- 
and matters like it, are reduced to solution by the aid of 
pepsin, which is the principle of digestion. But there are 
le few mineral bodies, and many vegetable substances, as 
fats and resins, which cannot be thus dissolved by the juice of 
the stomach. They are soluble, more or less, in a weak alka- 
Une fluid : and such a fluid is the bile, which is poured out 
the first portion of the intestine. They too are reduced 
solution and abeorbed. In this manner it is shown that a 
•y great majority of remedial agents are capable of being 
rednced to solution, of being absorbed without material change, 
and of passing thus into the circulation.* Very few are quite 
iluble ; but some that are dissolved with difficulty may be 
partly undissolved in the intestinal canal. What becomes 
those that are incapable of being dissolved? 
*Tbrre ii no doubt thai the amBll yt'iat wbich ramirr outside tbe conU 
of the glomiifb and inlralines are cnpulile of lakini; up any mntteni in ■ 
■tale ol propet solution, cveu fats when ilissolTcd in alkali. But are medi- 
cine ev«r takeu up by the lacteal ubsorhents^ Probably seldom or never; for 
it seems tbat these veaeeU are only eagngeit ufter n full tuetil, and subsequent 
to (he regular formalion of chyle. They do not exist in the coat of the eto* 
bnt commence in the Bmall intealine at some ditlanee from lbs pjtoru*. 
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It is asserted in the TJiird Propogition that substances 
which are thus insoluble cannot pass into the circulation. 
Arguing from a physical law, we should say at once that it 
was impossible ; but the matter cannot be so lightly dismissed, 
for a fort'ign Professor has lately asserted that insoluble 
matters may and do pass into the circulation. I have made 
enperiments to satisfy myself on the point, and have come to 
the contrary conclusion. 

In the Fourth Proposition it is stated that some few sub- 
stances may act locally, by irritation or otherwise, on the 
mucous surface of the stomach or intestines. These are not 
many ; they act without being absorbed ; and they may not ex- 
tend into the system at large. In some few cases these local 
actions may be succeeded by changes in distant parts, on the 
principle of Revulsion. 

Having just shown how medicinal substances are absorbed, 
we have now to suppose that they are in the blood. 

It is next maintained in the Fifth Proposition, that the 
medicine, being in the blood, must permeate the mass of the 
circulation as far as to reach the part on vrhich it tends to 
act. This it can easily do. The circiilating blood will con- 
duct it anywhere, in a very short lime. Suppoaing a medi- 
cine has to act on the liver, or on the brain, or on the 
kidney, it does not influence these organs at a distance, but 
it passes directly to them in the blood, and then its opera- 
tion is manifested. This may be called the rule of local ac- 
ee»». Its proof depends on two things: on the improbability 
of the medicinal influence being able to reach the part in any 
other way. as shown in the first proposition ; and on the fact 
of medicinal agents having been actually detected in many 
cases in the very organs over which they exert a special infiu- 
ence. But are there any exceptions to this ? Can a medicine 
ever proilucc an efiect without actually reaching, the part ? 
It seems that there may be two exceptions. In some cases 
an impression of pain, or an impulse causing muscular action 
may be transmitted along a nerve from one part to another ; 
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e Other few instances the mnscle itself, when caused 
to contract by the influence of a medicioe. may cause other 
muecle? near it to contract by sympathy. 

Before we inquire into the remedial action of the modicine 
in the blood, we must consider whether thnt fluid may not 
first alter it in Bome way. so as to binder or affect its opera- 
|,tioa. To a certain eitent this is possible. 

In the Sixth PropoiiitioH, it is asserted that while in the 
i the medicine may undergo change, which change may or 
■sy not affect its influence. It will have to be shun-n that 
s change may be one of combination, as of an acid with an 
slkali ; of reeonstructt'on. when the elements of a body are 
arranged in a difftirent way, without a material change in its 
medical properties, as when benzoic is changed into hippuric 
acid ; or of decomposition, when a substance is altogether 
altered or destroyed, as when tlie vegetable acids are oxidyzed 
into carbonic acid. 

Having considered these proliminnry matters, we shall arrive 
1 the main point. The medicines are now in the blood. We 
t consider what becomes of them; what they do next; 
■here they go next ; and how they operate in the cure of dis- 
I have made a classification in which medicines are 
Gvided accoriling to my views of iheJr mode of operation. The 
I in their subdivisions will serve for referencea in illus- 
tration of what I have to say. For it is not possible to speak 
r the general operation of medicines without adducing par- 
■ioular instances ; nor will time and space always allow me 
ft doing BO, to refer to individual medicines. 
There are four groups of medicines, the action of each 
of which is well marked and distinct. The first class acts 
in the blood i and as a large number of diseases depend on 
a fault in that fluid, we may by their means be enabled to 
remedy that fault. They are the most important of all medi- 
cines. They are called Hrematics, or blood-medicinea. They 
J used chiefly in chronic and constitutional disorders. But 
t second class of remedies arc temporary in their action. They 
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influence the nervous system, exciiing it, (lepresaing it, or 
otherwise altering its tone. They are chiefly useful in the 
temporary emergencies of acute disorders. They can aeldom 
effect a permanent cure, unless when the contingency in which 
they are administered is also of a temporary natnre. They 
are called neurotics, or Nerve-medic! nea, A third set of medi- 
cines, less extensive and less important than the others, act 
upon muscular fibre, which is caused by them to contract. 
Involuntary muscular fibre exists in the coals of small blood- 
Tcsscls, and in> the ducts of glands. Thus Astringents, as these 
agents are called, are able, by contracting muscular fibre, and 
thus diminishing the calibre of these canals, to arrest hemor- 
rhage in one case (when a small vessel is ruptured,) and to pre- 
vent the outpouring of a section in another case. 

The fourth class is of considerable importance. Some me- 
dicines have the power of increasing the secretions which are 
formed from the blood by various glands at different parts of 
the body. By their aid we may be enabled to eliminate from 
the blood a morbid material through the glands ; or we may 
do great good by restoring a secretion when unnaturally sup- 
pressed. They are called Eliminutives. Like Haematics, their 
influence is more or less permanent. That of Neurotics and 
Astringents, particularly the former, is transient. 

The general mode of action of these four classes of thera- 
peutic agents is laid down in the four remaining propositions, 
about OS far as it seems to me to be capable of a positive 
definition. Each proposition concerns one of these classes 
of medicines. Ail I can do now is to recapitulate the chief 
affirmations made ; as to give any idea of their proof would 
require me to enter into a number of details which liad better 
be postponed to the third chapter. 

In the SeventJi Propoaitiun it is stated of Hsematic medi- 
cines, that they act while in the blood, over which fluid they 
exert an influence; and that their effect, whatever it be, is of 
a more or less permanent character. A line of distinction is 
drawn between two divisions of this class of blood-medicines. 
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1 of them lire nalnral to the blood ; thej resemble or 
ide with certain subt^taocea that exist in thut fluid : so 
httring entt-red it, they may remain there, and are not 
Becessarily excreted again. These are useful when the blood 
is wanting in one or more of ila natural constituents. This 
want canaea ft disease, and may be supplied by the medieine, 
which in its way tends to cure the disease. Medicines of 
this division are called restoratives ; for they rettore what is 
wanting. 

Some other bloud-meilicines, although they enter the blood 
are not natural constitucntd of that vital fluid, and cannot re- 
main there, for they are noxious and foreign to it. They must 
sooner or loter be excreted from it by the glands. They are 
of use when disease depends on the presence and working in 
the blood of tome morbid material or agency, which material 
or action they tend to counteract or destroy. They may be 
called vital antidotet ; not strictly tpeoiJU-t, for ihoy are not 
always efficacious, on account of variations in the animal 
poisons, or from the casual operation of diatorbing causes. 
They are applicable in those many disorders which depend, 
not on the absence of a natural substance, but on [he pre- 
sence of an unnatural agent iu the blood. These medicines 
sre called Catalvtics, from a Greek word which signifies to 
up or to dtttfoy. Having performed this, their function, 
ly then pnss out of the blood. 
All this rei]uires to be proved. 

In the Eiyhth Profjotition it is stated of Neurotics, or ncrre- 
medicioes, that they act by pnssing out of the blood to the 
lerves, which they influence. This is only to insist on the 
of local aeceg» already laid down in Prop. V. It is further 
led that they are transitory in action. They appear to 
effect molecular changes in nerve-fibre, similar to those by 
which the phenomena of the senses are produced, and which 
are by nature transitory in their results. And yet they 
be very powerful, even so as to extinguish vital force. 
, short and nnenduring aa is the operation of these 
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The Tenth PrapoMon treats of Eliminatiyes. It is not 
said simply that these increase the secretions of a gland ; or 
that they stimulate the glands while passing by them in the 
blood. But it is laid down as a rule that they act by them- 
selves passing out of the blood through the glands, and that 
while so doing they excite them to the performance of their 
natural function. They are substances which are unnatural 
to the blood, and must therefore pass out of it. In so doing 
they tend to pass by some glands rather than by others ; in 
these secretions they may be detected chemically ; and it is 
on these glands that they have an especial influence. Their 
uses in treatment are various and manifold. 

In these classes are included all medicines that act after 
entry into the blood. On referring to the classification which 
precedes this chapter, it will be seen at a glance what groups 
of medicines are arranged as orders under each class or divi- 
aion."^ In the third chapter I shall attempt at some length 
to prove the propositions which treat of these four classes; 
and I shall also attempt to explain the nature and mode of 
action of the orders, or small groups of remedies. 

In the fourth chapter some of the more important medicines 
will be considered separately, either as individually interest- 
ing, or as illustrative of general modes of operation previously 
described. 

I may point to some parts of the Essay as being more ori- 

* It may be of some use if I adduce here a characteristic example of each 
of the great groups of medicines to which I have alluded above : 

Glass I. Hcmatiet, 

Div. 1. Restoratives. Iron, in Anaemia. 
Div. 2. Cataljtics. Mercurj, in S3'philis. 

Glass II. Neurotics. 

Div. 1. Stimulants. Ammonia. 

Div. 2. Narcotics. Opium. 

Div. 3. Sedatives. Hydrocyanic Acid. 

Glass III. AttringenU, Tannic Acid. 

Glass IY. £lmmatwe$. Gantharides, and Croton Oil. 
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ginal than others, although not perhaps for that reason more 
valuable. For this purpose may be mentioned the considera- 
tion of the second and third propositions ; the distinction 
which I have drawn between the two divisions of Blood-medi- 
cines ; the account given of Tonics in one of these divisions, 
and of Anti-arthritics in the other ; the treatment of the sec- 
tion on Narcotics ; the theory of the action of Eliminative 
medicines ; the experiments made on the action of some re- 
medies in particular (Chap. IV. ;) etc. 



CHAPTER II. 

^N SOME OF THE MORE IMPORTANT CLASSIFICATIONS \}T 
' MEDICINES, AND OPINIONS OF AUTHORS RF.SPECTINQ 
' THEIR ACTIONS, 



I HAVE thought it Dccessary, before stating at length my own 
mclueions. to refer to Borae of the more imporlanl alatementa 
unthora concerning the subject of which I have to treat; 
because bj bo doing I may to some L'jttent indicate what pointi 
are to be regarded as deteriained and proved, and what as still 
UDBettled, and point out where I can agree with other writers, 
id where I am disposed to differ from them. 
But should it seem to any reader that a brief and general 
iview of the literature of the subject, comprising an enume- 
ration of many varions and often clashing opinions, would be 
likely to confui^e rather than instruct him, I would advise him 
to pass on to the next chapter, with which the present one is 
lOt essentially connected. 
The opinions of authors on the general action of medicines 
We in most cases best ascertained by observing the manner in 
which they have arranged and classified them, grouping to- 
gether those which they consider to be alike in their mode of 
operation. 

Differences of opinion respecting individual medicines will 
best considered afterwards, when we come to discuss those 
fdicines. We are now to make inquiry as to the action of 
and groups. So that, in examining classifications as 
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a ke; to the opiniona of writers on this matter, ne are only 
concerned with tlioBe which are founded in some way on the 
effects and operatians of medicines. 

Now there arc three different points of view from which 
the action of a medicine may be regarded. We may ask, — 

1. Whiit is the ultimate effect of its action on the system i 

2. To what organ or tissue is its action directed ? 3. In what 
way does it operate ? 

In other words, we may speak of the remit of the action of 
a medicine, of the direction of the action of a medicine, or of 
the mode of operation of a medicine. 

The first '^f these questions is the simplest, and may be 
answered from experience. We know that one medicine ia a 
Purgative, because it opens the bowels. We call another an 
Alterative, because the manifestations of vital action are sotno- 
what different after its use from what they were before. The 
last question ia the most difficult to answer, because it involves 
the exact mode in which a medicine fii'st behaves itself, so as 
10 bring about its recognized operation. 

Though the arrangements and theories of authors have 
generally taken into account all three of these questions, yet 
they have usually given greater prominence to one or other 
of them. And according to this their predominant idea, I 
■will take the liberty of grouping them into three acboob, for 
the sake of convenience ; considering, first, some theories and 
therapeutical arrangements which are based upon the ultimate 
effect of medicines ; secondly, some that depend upon their 
local tendencies ; and thirdly, some others that concern their 
mode of operation. 

Among those who have directed attention to their ultimate 
effect, regarding that as generally sufficient for practical pur- 
poses, are included the great majority of those who have classi- 
fied medicines. Such arrangements are practically useful, 
as by their means we are enabled easily to select a medicine 
which shall produce a required result. A classification founded 
upon local tendency is such as hardlyto admit of a practical 
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application, for it is too vagoe. It is said thnt tbe action of 
Mercurj is directed to tlie blood ; that of a tonic to the mus- 
cular system. It is not said how they operate, or how these 
parts are affected. The tLTms employed are too wide and in- 
definite. Supposing the word Neurotic to signify a medicine 
acting on the nerves; we cannot say that any known medicine 
may not at some time or in some way act on tbe Qervous 
system. The same term means a very different thing when 
found in a classification based on the mode of operation of 
icinee, for then it signifies a medicine acting on the nerves 
a certain way which is defined, and it conveys to us an 
•mount of information respecting that medicine and its appli- 
cability which wc had not otherwise acquired. A classification 
of this third kind, though difficult of construction, would 
naturally be of great practical and scientific utility. The pre- 
cise mode in which groups of medicines operate has first to bfl 
discovered and laid down, together with the results of that 
operation ; and it has then to be proved that each remedy in- 
cluded in a class operates in the exact way predicated of that 
class. None which do not do so can be consistently included 
in it. Such an arrangement is precise ; there may be a great 
deal uf error, but there is very little vagueness about it. Each 
name and term should contain in itself and in its position an 
^t description of the general action of the substances in- 
luded under it. Such an arrangement I have attempted to 
instruct myself, as it is with tbe mode of operation of medi- 
Bnes that I am particularly concerned. The chief and obvious 
>jection to such a classification consists in the insufficiency 
insecurity of the data which we have to guide us. Thus 
best and safest way is to select as tbe bases'of primary sub- 
Irision those distinctions which admit of being the most readily 
id firmly established, and not to rest it on a number of un- 
:ain and questionable hypotheses. 
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I. Opinions concerning the Ultimate Effect of Mkdi- 

ciNES, AND Classifications fodndeo on this. 

Most authors have grouped remedies together according to 
the broad resultti of their action. They do not make inquiry 
as to the mode of operation or behaviour of a medicine after 
passage into the system ; nor do they ask whether this action 
is especially directed to any organ or tissue ; but they judge 
by external evidence of its uUiiuate effect on the body, and on 
the powers of life. 

There is commonly a tendency to describe all medicinee 
under two heads, as either causing or diminishing vital activity. 
Dr. Murray indeed confounds these tw.o effects, and adopts an 
idea on this subject which was originated by Dr. Brown. I 
ahall now represent in an abridged form the classifications 
adopted severally by Dr. Young, Dr. Duncan, and Dr. Murray. 

Dr. Young. 

1. CUKHICAL Aqints. 

Cauatios. etc. 

2. Vita I. Ackkts. 

A. Btipyorting tiraiglh. 

NutricnU. 

B. Cowing action. 
(Partial and transitory.) 

StimulaiitB, Irritants. AstriDgcnls, 
AlterativoB, Evaeuanta. 
(PennaDoiit.) 

Tonics. 

C. Diminishing aelion or setualion. 

(p™,riij.) 

. NarcoticH, Nauseant^, Sedatives. 

Diaphoretic H. 
(Secnndaril]'.) 

Eihaurienta. 

3. Inscksible Aoe.vtb. 

Specific?. 

In the Qntnes at these three clasiee some reference is made to ihe 
notiiM opiTaniii of medicinen. but the dtstinctioua thus attempted to be 
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drmwn are of tke fleDderort poMible de^cripcioii. Aaong cke mie m i 
mgents aie inchadcd soom that are applied extemallT. and act Umd oa 
the tusoes in obedienee to known ebemieal lawsw Bat how can w« afirm 
thai eone Medicine* pawing into the stoinach maj not act ehemi«allT ? 
The term riCol signifies littk; and the word imaemsihU, applied to the 
third das*, is a eonfeseion of absolnte ignorance. It does not attach to a 
■Mdicine anj distinctiTe character to saj that we know nothing of its 
operatioii. Parsning the sobdirisioa farther, we find that the distino- 
tions are not well maintained. Tonics support strength, as well as caase 
action : and it can hardlj be said that the action of an Alteratire, such 
as Mercorj, is partial and transitorr. It seems onwise to hare made a 
separate class of Specifics. Thej are espeeiallj ass^viated with Altera- 
tires. Mercarj. Iodine and others, woaki &11 under both groups. Of 
Eracoants it maj be obserred, that thej are also exhaurient. and thos 
included in two opposed classes : that their action is not always partial 
and transitorr, as. fur example, PurgatiTcs mar permanentlj reaedj 
constipatioa ; and that it seems wrong to hare separate Diaphoretics from 
them. 

Thus, neither the primarj nor the secondarr subdivisions of this 
arrangement can be reasnnablj maintained in theory, and we must fall 
back on the ultimate groups, which are based upon common experience. 
From this failure we mar infer that the idea that medicines differ promi- 
nently in causing or diminishing yital sctiyity, upon which idea this and 
many other arrangements are fiunded, is, in fact, an erroneous one. 
There is no soeh uniyersal distinction. A medicine which at one time 
raises or excites the yital forces, maj at another time depress them ; it 
maj do one thing with a sick man, the other thing with a healthj man ; 
it maj have the one effect when taken for a short time in moderation, the 
other effect when taken for a long time, or in excess. In fine, the result 
of the operation of a medicine does not necesaarilj depend upon this alter- 
natiye. Although there are undoubledlj some medicines which tend ta 
stimulate the neryoos forces, and others which tend to depress them, jet 
as there are manj remedies which may operate well without doing either 
the one or the other, and whose operation does not depend at all upon 
this, the distinction cannot be generallj applied. 

^ The next arrangement, that of Dr. Duncan, appears, as far 
as it extends, to be correct in theory. If some additions were 
made to it, it would be a tolerably perfect classification of this 
kind. Assuming as a basis the ultimate or practical effect of 
medicines, we may proceed to diride them into groups in a 
natural way. Food and liquids are of use in the nutrition of 
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the tiseQCS, and will form the firat claaa. A second set of 8«b- 
Btancea act so as to expel from the body certain bumoui^ and 
Bccretions. Another class exalt the tone of the nervons sys- 
tem, and through it stimulate the system at large. A fourth, 
set depress the eame. And a fifth group do none of these 
things ; but their action results in certain obvious changes in 
the chemical nature of the secretions. 

Dr. Ddncan. 
Aliuesta. 

Dilucntia, DemiilcentiB, 



Piiipboretica, Errhina, Expecturantia, 
Calhartica, ett:. 

Titpioa (irritants, eW.) 
General in Fermanentia. 
Qeneralia Tmnaitoria. 



R«frigerantia, Narculioa. 
Aelda, Alkalina. 

Af far an it extenda, this claxaificatiun Heems to be founded od correct 
data. The amatler diviqioDS are aatural. Thus Evacuants are grouped 
according to the part of tlie »jHtem at whiuh the cvacuatiuo is mada. 
General Stimulantx ure divtdcH) into* thone which are tranaitury in action, 
and those whose effect is permanent, as Todicb. Dr. Duncan is conoenied 
only with the ultimate effect, and enters into no theory respecting tlia 
action of Tonics. I regard them as medicines acting primarily iu the 
blood, and, applyiug my terns with a view to the modu3 ojterandi, I 
would rostriirt the term Stimulant to medicines acting on the nervei, 
whose effect is transitury. 

The great fault of this arrangament is the omission of the very im- 
portant class of Alteratives. We hare medicinea which increase secre- 
tion : medicines which exalt or diminish tlie vital energy, hut where, 
are the remedies which act in the liluod f Where, for example, shall 
we place such medicines as Mercury, Ar«enio, and Iodine, which neither 
ant by eliminating, nor by stimulating, nor by deprexsing, but appear 
to counterncl in the blood the agency of certain morbid poisons T Tn 
an arrangement founded on ultimate effect, they should be grouped in 
a class as Alternlives, as medicines which result in alteritv/ for the 
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» coDdiu'on of the fijMein. Both Dr. Dunoan aiid Dr. Murray 

Mem t« have thought that no medicines could act in the fiuids but such 

■B hvre n well-koowa chemical eSfx.t upon them. It cannot he that 

tnedicinea should be alile to affeut the oorTeSi and to influonoe the 

glands, in divers ivajs, but that none should exert an; action upon the 

bloud, a most saxeeptible and changeable fluid, the medium of nutrition. 

Hie soaree of nil the lissues, the "foM et origo" of disease. It is only 

^ TCry lately that authors have begun to recogniEc and include in their 

Ktrrangements the class of blood-medicines, which eeeios to me to be oon- 

Vwderably mure impurtaut than any uthcr. 

Having ehown thus what appears to me to bo the correct 

tsia upon which an arrangement of tbie kind should be con- 

fitructed, I shall quote as another epecimen the classificattoa 

I of Dr. John Murray, but mentioning only its most prominent 

r details. 
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DiffHK'bt J Narcotics. 
■'' ' "^ 1 Antispasmodics. 



loOAL Stihulaktb. 



Cbimical Auents. 
Hkhanical AnsNTs. 

I Wa And in this division some reference made to the local tendencies 
f medicines. Evacuants are classed as Stimulants which tend to act 
ally on the glands. In the arrangement of Dr. A. T. Thomaon, 
Ibanded upon this one, still further reference is made to the local ten- 
dencies of different medicines. (See p. 26,] Dr. Paris has adopted the 
kbove arrangement, but in a very much improved form. So, too, has 
. Kuylc. Both Dr. Thousoa and Dr. Paris take exception U> the 
elusion of ScdaUves (under the head of Narootics) among General 
Umnhuts. This is the grdtt fault t>f Dr. Murray's classification. The 
, on he states, was taken frnm Brown. It is ounsidered that both 
mulante and Narcotics act alike; that is, that they both produce a 
rnmary stimulation, followed by a secondary depression ; only that, in 
le of NariTotics (under wliich head nil Sedatives are included) the 
mulatioo is very brief, and riipldly parses away, to he followed by a 
t defiressiuu. Now, even if this were true, the most pruminent 
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kctioD would be tbe depreMing eSl-ct, uriil il is on the moat pniiuineDl 
ftOtiun that deDominatioDs such as these are nsuullj b&Bed. But il i« 
well urgird bj Dr. Thomson thut in the case of true Sedativeit there is 
no Btimulant Bctioo whatever ; and it is maiiifeiiUj unreaHODable to sup- 
piwe thai the depresxin); effect fulluwe an a consequence on the primary 
alimulatioD, wheu the latter U »o inconspicuouB, At anj rate euch an 
tmngement a* that of Dr. Murray can be of little practical utility 
in its original form. A man would bo ooneidered io be indulging id 
the wildeat and moBt dangerous fancies who would run through liia 
calalriguo of Narcotics wheo he desired to produce a general stimulant 
effect. To this system it might further be objected, that AlUratires 
Are itgnin entirely omitted : and tliat the class of Mechanical ageuu 
would seem to lielong to the division of Irritants, included among Local 
Slimul»Qte, Dr. Murray clasi^es Refrigerants among Chemical reme- 
dies, for which, when I como to speak of Acids, I hope to show that 
thttre are good reasons. ' 



IL Opihiokb concerninu the Local Tekdencv of Medi- 

CJHKS, AKD ClASSIFIOATIOMS F(j0NDBD UPON THIS. 

Here another step ia made in the explanation of the action 
of medicines. They are eaid to have particular tendencies to- 
wards certain parts of the body, over which parts they exert 
B poculiar and special influence. It is thought that we shall 
make an advance in our knowledge of the subject, if we can 
discover what these tendencies are. An arrangement of medi- 
cines may be made accordingly. It is certainly more scientific 
than a merely empirical arrangement; and it will be so far of 
use that it will enable us, when we wish to make an impres- 
sion on a certain organ or set of organs, to select those medi- 
cines which especially influence it or them. There is no doubt 
whatever of the existence of these local tendencies. There is 
no doubt that some mediciuea, such as Iodine, Bromine, Mer- 
cury and Iron, tend especially to affect the blood and the 
blood-making organs, as the liver and spleen, rather than to 
act on the nervous or glandular systems; that some tend 
particularly towards the nerves, and prefer individually diffe- 
rent parts of the nervous system, as Opium acts on the bruiu. 
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.conite on the saperfieial aeusorj nervca, Digitalis on the or- 
gnnic nerves of the heart, and Stramoniutn on those of the 
Inngs. Agftin, it is evident that some medicines teml to net 
the organs of secretion; and of these, particular seta select 
irticular glands, as Diuretics the kidneys, Diaphoretics the 
of the skin, and Purgatives those of the bowels. There 
aaaj be disagreemenis on minor points, but there can bo no 
dispute as to the fact of the existence of these local partialities.* 
But, though such statements are admitted to be correct in 
thcorj, it remains still to he considered whether they form a 
fitting basis for a classifioatioD of medicines. Kow it will be 
observed that no theory of action enters into such an arrange- 
ment, bat merely the tendency of the action of each medicine 
is considered; and as each medicine b:is naturally many dis- 
tinct tendencies, it comes therefore under many different heads. 
lut the chief practical use of a classification seems to be, that 
■ may quickly learn from it the general action or effect of a 
^dlcine ; so that, if it is stated to have many different ten- 
dencies, and is ranged under no one particular head, we can 
gain from this no very distinct practical information respect- 
In an arrangement of the kind that we have last ex- 
ined, the most important result is the chief point considered. 
'bus it is rendered useful. And in one of the third kind, 
'here the mode of operation is the great thing taken into ac- 
lunt, as each remedy has only one primary operation, and ac- 
rding to this is classified, we gain from its designation some 
useful information respecting it. It may sometimes come 
under another head in its secondary operation, but only ao- 
,<wrding to the primary should it be classed, the other term 
" ling supplementary. The designations founded on local ten- 
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AfFMi BI"! llBll Its 

the local tendenci 
•light an eipenei 
indeed hnriilj- be 



&I '• doeirint of lignalurn" whkb prevailed ia Ibo Middle 
origin from very remote limee, serrci at least to ihow that 
SB of mediiTLaeB have atwiiyB been more or Ivss recogniced. So 
ice is sufficient to demonalrate tbeir exiBlenre, that it coatd 
oibem-iae. It hm oddly 8 apposed thai ever j Datnral sub- 
I lorm or |ibf Hical pecuUaritiM of the part 
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dency are further, of an indefinite character, because they do 
not denote the kind of action exerted. 



or Much a kmil i 
founded on that of Dr. 
remedia Into one diviNian that 
Ihttt affeuta the secerniDg oytiteii 
oulor and sanguiferous Bjstema. 
direction. Nerve-tnedioineB geei 
on tlio glands, though connected 
Thej nre thus separftted. Tonics 
and included with those yrh'ich act 
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the classification adopted by Dr. A. T. ThomBon, 

He divides what he calls Vital 

7tx on the nervous system, a second 

and a third that influences the iiiu»- 

This is certainly a step in the right 

to have do relation to thoso that aol 

th them as Stimulants hy Dr. Murray. 

separated from StitnulaDtA, 

muscular and sanguiferous 



ne lo be. in the main, a correct view of their 
I do not con8i<!er that they act primarily oo the nerves, but on 
the blood. Dr. Thnmsno places Astringents beside them. Though alike 
iu some pointe, as with regard li> their tendency to affect the condition of 
muscular fibre, yet there appears to be very little agreement in the mudo 
of operation of Tonics and Astringents. There is not altogether much 
similnrit; between Quina and Sulphuric acid. 

I will now transcribe the chief divisions adopted in the clas- 
sification of Eberle, which seems to have been the prototype of 
that one since so ably elaborated by Dr. Pereira. 



Eberlb's Clares. 
D the intestinal canal o 
the muscular system. 



A. Medicines acting 

B. Medicines acting 

C. On the aterins system, 

D. On the nervous syslAin. 

E. In the circulating systct 

F. On the organs of secretion. 
0. On the respiratory organs. 

The subdivisions are founded on the kind of cSect produced. As in 
Dr. Thomson's arrangement, TonicH and Astringents are said to act on 
the muHcles : but do mention is made here of cither of them acting on 
the blood. While Narcotics are placed among nerve-mediciDes, Stimu- 
lants are olnased as acting on the circulating system. They no doubt act 
on the nerves, and then Uirough them on the vessels ; but so alsi) do Nar- 
cotics, from which they arc separated. If in class £ are only included 
medicines acting on the organic nerves of the heart and arlerios, why 
were they not placed in D, with nerve-medicines 7 But if medioineB act- 
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1. whj were not lilood-medi- 
i entirely omitted ; nbich » 



n the content* of the ves"els are meti 
IT Altenitiies, placed here! Ther s 

iclv n faati in this vv^ilem. 
i^Dr. Pereira »eems U> haTc ailnpieil a more onrreot view of both of 
tbene cases. He includes etimolants with Netiroiici, and places anonf; 
Htrmitiir* those medicine? which are comnmnlj termed Alteralicee. it 
■eems to me that whui a medicine beta on the hhiod. this action aught 
not to be thrown intu the Hhado, bnt should rather he placed Iwfore all il« 
other iiperatioas, ae Leing uf more importance tbaa an; of tbem. Dr. 
Pereira arranges in six oUases thoK medicinet< which are given inlemallj, 
liBTin^ previoasl; made three cla-'See of external or topical agents, with 
which we are not now concerned. Some of (he cIsmw are again divided 
into lar)» groups, tliese and the other ^oUlivisions being either based on 
Bore particular local tendencies, or on the phyiioloffieal action of th« 
a the part to which its operation l^nds. 



Pa. PiRiiRa' 
Class IT. HiematicB. 

2. Bicmatinica. 
Chk%s V. I^neumatiea. 
Cum VI. Neurotica. 

1. Crrebro-ajiinalia 

2. Ganglionica. 
Cuss VII. Cmliaca. 
Class VIII. Ecceitica. 
Class IX. Qenetica. 

I, though differently placed, correspond to six of Eherle'a 
The class acting on the muaculor ii3'8tem is omitted. 
' ''nfr'nMfnoion here is moTS accurate and scientific, Btemaiiet, or 
blood-medicines, are divided into two iilasses. SpaiKemirt, the first 
of these, are named from their tendency to impoverish the blood. Htr- 
a, including the compounds of iron, tend to enrich it. In the 
vision are included the medicinen commonly termed Alteratives, 
1 as Acids, Alkalies, the compiiunds nt Lead, Silver. Copper, etc. 
Il^lhe selection of the above nnme. attention is paid l« the alistroct 
Illogical effect of these medicines, rather than to their thenipeuti- 
ftpplicationt. The impoverishing of the blood may be the ultimate 
1 of «ich a medicine as Potash or Mercutj, but it is not exactly 
% primary operation for which it is used in medicine. It is produced 
bv the remedy when taken in excess, and not when given in small 
doses. ACTtrofic*. or modioines which act on the nerves, are dirioed 
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into those vhich uflWit the brain anil trpinal sytileni. and IhoM which 
Ari> mppoeed la ioBaeniie the ganglionic system. Riid through it, tb« 
huurt and great vessels. (When we shall aflenrArds discusa the action 
of nerve mpdiuincs, it will be Hva that it is very difficult, if out impoevi- 
ble, lo enforce tbiH distint^tion.) The diflerpot kind of Narcotics form 
the first division, while the »econtl ini.-lude« Stimulniit* and Twcular 
Sedatives. The clow of Ecrritir-M in«ludei ail medicines acting on tfae 
gtantle. commonly called Evaeuanto. 

The detail* of Ihia arraDgement, to which 1 shall at prewDt renture to 
object, are, first, the multipljeitj of ciainm. and secuodlj the IdcIusIod of 
certain medicines in the division of Certbro-rpiiudM. 

Ttire« of the cliLsies seem to be superfluoua, and onlj tend to con- 
fuse. There is a clasa of I^teauialia. acting on the rer^piraturT urgaas. 
But Eipo-tumnts are fonnd elsewhere among Eerrrtioi; and thosa 
medicines which influence the nerves of the longs, among Neurotict. 
Th« same witb C<rliiKt : for Cathartics, found among Eceriticr, are the 
must important medi<-ine« acting on the intestines. GatrlicM contain 
medicines which control ihe uterine and sexual systems, which may all 
be reckoned among Xraroliet. And yet, tbit multiplicity of names is con- 
Httenlly empliiy«d in carrying out the principle of this cUs«i6catian. 
which ij, to arrange according to the different parts of the system all sub- 
stances which have any tendency to act on those parts, 

Dr, Pereiro makes four orders of Ctrrbro-spinaU ; three indnde 
different kinds of Narcotics, very minutely subdivided ; another is 
called Cinetim, Thej affect the moscuUr system ; but it in altogether 
an ateumpliun tii assert that these medicines, Astringents and TonicK, 
do BO by in^aencing the nerves. As lo astringents, it appears that 
tbey do not affect the nerves in any way, for which reawn I shall have 
to moke a separate cls^s of them. For Tonics there is greet reasun to 
suppose that in the fir«t place they act on the blood ; so that I cannot 
agree with Dr. Pereira, who ranks them among Xeunitita. Emotios 
are classed by bim among firnfiVj .- but it reeins to me thai their 
action is either exteriuil. and of an irritant natur«. or when from tlie 
hlood, that it is exerted upon the nerves of the stomach. The stuniacli 
is not, like most glandular organs, a simple (uuuutitory, and it U 
■ffwted by medicines in a different way. Wher«i«, gland-meditinea 
inoraase sccration, the chief action of Kmetios is to cause an Bvacuatioii 
of ibe oontenlB of the stomach by mntriwiioa of itself and of other 
■msoles. All subrtancea which touch the stomach cause the copious 
oalpouring of a thin fluid by mere contact: yet wo cannot for ibis 
reason eall them medicines whiuh tend to increase secretion. Bme^cs 
acting from the bluod after absorption, as Tartar emetic, which generally 
inSuenoe at the same time either the lungs or tfae heart, parts supplied 
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r branches of the Togus nerve, which ia dialrihuled to iJie 
Momacb, seem to me uj lie S|>eeifie NcuroiicB, probably acting on that 
nerve. So that in thef^c pointy aa well as id Bome utbers, 1 am di^puBed 

K differ from Dr. Pereira. 
It 18 apparent that in none of ihe classifications of this second 
od is any mention made of the primary action or viodut 
trandi of medicines in the cure of disease, aa a necessary 
sis of such distinctions. That which is distinguished by 
writers as Phyxiological action, i. e. the operation on a healthy 
man, is most taken into account. Whereas we naturally 
desire to be informed of the Therapeutical action of these 
—their operation on a diseased man. The agents 
ring the same, the conditions are different, in these two 
; from which it results that these two kinds of action 
i often widely distinct. (See the preliminary remarks on 
Kmatic medicines, in Chapter III.) 



Opinions concerning the Mode of Operation of 
I Mbdicinbs, and Classifications fouhdbd on this. 

' In this third division are included those writers who have 
tempted to account for the mode in which medicines pro- 
laced their several effects after entering into the blood, and 
lome who have classified them according to their ideas on 
this point. It is with such theories as these that I am more 
immediately concerned in this Essay. Such writers have 
dived into a deeper subject than that which engaged those 
who directed attention to the general effects or tendencies of 
medicines rather than to the means by which such results are 
attained. Thus it is not to be wondered at that they have 
Eometimes failed. Those have erred most who have allowed 
their imaginations to lead them astray from facts, or to guide 
Ihem in matters which are naturally incomprehensible, to 
Vbichoar reason gives us no clue. 
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Attempts have been made to account for the modus operandi 
of therapeutic agents generally, in three different ways. 

1. On mechanical principles. 

2. On chemical principles. 

3. On general or vital principles. 

1. The action of one or more medicines may he explained on 
mechanical principles. 

Mechanical theories of the action of medicines were greatly 
in vogue during the seventeenth and eighteenth ceoturies. 
There is a tendency in the human mind to explain everything ; 
and it wa$ only natural that men who knew little of chemistry 
or of physiology should resort to the science of physics, which 
they ivuld comprehend, in attempting the explanation of ob- 
sorveil phenomena. 

John Locke, in his Essay concerning the human Under- 
standing« published in ll>S9, gave it as his opinion, that the 
shapes of the minute particles of medicines were suflScient to 
aovxkunt for their several operations. 

** Did we know/* sdid he, "" the mechanical affections of the 
particles of rhubsirK hemlvKk, opium, and a man« as a watch- 
m;kker dv>es tbos« of a watoh, whereby it performs its operm- 
tioas^ ani of a file, nhich, bv rubbing on thenu will alter the 
S^rxf of any of the wheels* we should I'-e able to tell before- 
hazi :hat rbu:<Lrb will purv^e, hemlock kilL and opium make 
a tMa sle^p.*' This idea did no; c-n^inate with the gremt 
ct-^rtrivsio^a. The first nidime:;ts an? to b^? foond in the 
d,v:r.-<s of :he JtfVf.iAik* tSf.*? amor-i: th* Rcaian^ a medical 
bnir,v"h of the Ey:<^rean school. Tht*y held ihai diwascs 
dtT«erii«i t*::h^r cs c.''Cis;rio::ou or rvIaxAt:.^:! of the Us^aes, 
ani :ha: r:ioi:o:::e* oj>*r;fc:oi >y tcivhisLica/.y affeouz^ these 
<cc£:::as* 

Tr^ sirrle aa-i ciil',>jcfh:cal s:;&:e3M«:t oi Locke was not 
iflircvTvi by :h^ rkr«*a» aprV.v';*;:,^^^^ wh:v*i werv scinwq^ently 
SLirie of ::. A: :he wltIv vat^ o: :hv e:^*:ee3L:i vvaixrv lAese 
iiatf ier*T^ xryia: «jfcrt trvot u^ priaciy^ ixvttjcated by 
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Herman Boerhaave, the learned physician of Le^yden. 
Ue supposed that msDy diseases of the solid parta vere to be 
attributed to a weakness or laxity of the animal fibres, and 
were to he cured by external or internal agents, wliich should 
act mechanically on those fibres so as to increase tbeir tena- 
city. Also, that disorders of ths fluids often depended on 
their being too viscid, and that this condition might be im- 
proved by agents which bhonld attenuate this viscidity. Nor | 
was the application of the principle limited to these cases. 
Every medicine," said Le, "produces its effect mecbani- 
illy ; namely, by the power of its solidity, balk, figure, and 
lotion of its particles."* Dr. Archibald Pitcairn, a Scotch- 
, the immediate predecessor and cotemporary of Boer- 
e, was elected to the Chair of Physic in Leyden in 1691, 
L was also an able exponent of the matbematical theories, 
t he applied to physiology those ideas which were employed 
' the other to throw light upon physic; if that may be 
lUed liffht which was at least an improvement on the ig- 
rsncc which preceded it.f He explained the digestive 
jcesB by the mechanical trituration to which the food was 
subjected in the stomach ; and accounted for secretion by sup- 
posing the existence in glands of vascular pores uf different 
, which intercepted certain particles of the blood; actually 
■■TUig for the process a matbematical formula. Ue woa a 
rihement opponent of those who based their theories on the 
I youthful sicence of chemistry, who, having scarce yet 
i off from tbem the dust of alchemy, uuly substituting 
cide, Alkalies, and Fermentations, for Salt, Sulphur, and 
trciiry, fell easy victims to bis satire. 
■ Dr. Charles Perry, in 1741, propounded a mechanical view 

^* Soer^aave'M Trtalut <m iKi Pottert of Midievia, Iraiatated iy J. Martyn, 
Sec also the Aphotimt of Sanctonout ; Kiiit Miiiieina StJltM 
mica: Vr. Qviney'i Mniieo-FhgaKal Eitay, 1T2U, etc. 
" Ue wu 0D( of the Gnt wbo, leaving the old i:otiJcctunil roetbod of 

lers, ElJiick iato s new Had more aotid waj of reasoning giDonded 
npaa observatioDS sud mathematical priuuiplea." — Pre/act to Dr. Pileaim't 
Work*, ni5. 
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of the action of Mercury anil Arsenic. He thought that the 
particles of the former, being round and heavy, were able, 
whon shaken about in the vessels, to break up and to annihilat« 
those crude acrid humours nhich were the onuses of disease; 
and that Arsenic acted as an irritant by the sharp and pointed 
nature of its atoms. He attributed the occassional poisonoiiB 
effects of Mercury to the presence of Arsenic or some sacli 
substance as an impurity.* 

Dr. Mead, in 1751, stated that the administration of mer- 
cury was dangerous in cases where there was carious bone, 
as there was a fear that its ponderous particles might break 
the wetik lainellie.t He was the Court Physician in the reign 
of George II. He accounted for the poisonous nature of 
the venoro of serpents by asserting that it consisted of pointed 
pai'ticles, which pierced and destroyed the globulei^ of the 
blood. 

Dr. Perry conceived that some medicines, such as Steel and 
Antimony, did not act by their more bodily presence, but by 
certain subtle vapours which emanated from them, and affected 
the vital spirits. This was a very misty notion. He stated 
that he borrowed this idea from a great philosopher of the 
German nation. This was probably Boerhaave, who lectured 
at Leyden in 1707. 

Among those who regarded with favour the raechanicsl hy- 
pothesis were Fourcroy and Hecquet in France, Van Swieien 
and Huygens in Holland, and Bellini In Italy. Excepting 
perhaps the case of external irritants, these explanations of 
the action of medicines have been universally condemned by 
Bcieniific men at the present day. Doubtless these old authors 
were in the wrong, both in applying one hypothesis to the 
action of all remedial agents alike, and still more in carrying 

* A Tr«n(ise of DiseusrB In Gcaerel, irberein Ibe true cbii?«b, natures, sad 
cBsences of nil the princlpnl dieeag^s incident to Ihc buman boclj are mecbani- 
cally nccDDQled for adiI eiplsined, and their respective mlentioDS of core 
usignud upon the sanie principles," vol. li. p. :)13, 320. 

f " Hedlcal Precepts aud Cautions," page 3M. 
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iktar theories into such minute details, where it is impoa- 
eible that thej should be verified. And yet we may go too 
far in our condemnation of all such idena. It doea not seem 
to me to 111! so impossible, or even improbable, that tho opera- 
tion of some medicinal agents, particularly those which act 
on the nerves, may depend in some way on the ehapea of the 
atoms of these substances, as related to those of the tissues 
which ihey influence. At least, there is no other more plausi- 
ble explanation of the power of such substances. We know 
that the nerves are very much under the influence of mechani- 
cal impressions, upon which depend the phenomena of two 
at least out of the five senses, those of hearing and touch, 
as we should find probably also of the other three, if we un- 
derstood them better. We know also that if we accept the 
Atomic theory, by which so many chemical phenomena are 
cleared up and explained, we must admit a certain definite 
and peculiar arrangement and shape to the ultimate particles 
every compound body. Such considerations render it pos- 

le that the ultimate particles of a stimulant medicine may 
of such a nature as to irritate, or to refuse to coincide 
irith, the ultimate molecules of the sensitive nerve with which 
they come in contact ; and those of a sedative may, on the 
other hand, be so shaped and arranged as to dovetail with 
those particles, and by extinguishing, as it were, their salient 
points, to cloak their vitul sensibility. This is obviously a 
mere conjecture, and the only value which can attach to it is, 
that it appears in some sort to explain a thing which without it 
a inexplicable. 

Some modern writers have attempted to clear up the actions 
of certain medicines by their supposed influence on the phy- 
sical process of endoamosis, as carried on through the coats 
of the stomach and intestines. Poisseuillc and Matteucci 
have attempted to prove that the action of siillnc liquids in 
causing purging, and that of a solution of morphia in pre- 
venting the same, may be explained by the endoimotic pro- 
perties of these liquids, as ascertained by experiment. It doea 
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not seem to me timt these ideas can be auccessfully maintained. 
( Vide Prop. II.) 

2. Several allempts have been made to explain the general 
action of medicines on chemieal prtnciplet. 

Perhapa the strange doctrine taught by Galen, which pre- 
vailed for BO many ceoturiea afterwards, should be mentioned 
under this head, as the first approach to a chemical theory. 
He considered all medicines to be hi>l, cold, moist, or dry. 
There were four degrees of each of these properties. In the 
Pharmacopoeia Londinenaia of 1702, translated by Dr. Salmon, 
it is Btated of every herb that it possesses in a certain degree 
one or more of these qualities. It is amusing to find Dr. 
Salmon in great doubt as to whether Opium were hot or cold, . 
as the Ancients said one thing, and the Moderns another. 
Galen supposed that diseases depended on similar qualities, and 
were to he counteracted by medicines ; that, for example, we 
were to meet a hot disease by a cold remedy. 

The next advance, if such it may be termed, was made by 
the Alchemists of the middle ages, who frequently turned their 
attention towards the healing art, and almost imagined that 
hy their Philotopheri ttone they could purify and rekindle 
the perishable ha»e metal of the human body. One of their 
dreams was, that from Gold, the most durable of metals, or 
from Mercury, the most lively and volatile, they might by their 
magical arts be enabled to prepare a medicine that should 
render Hfe perennial. A most impracticable formula for the 
preparation of this Elixir Vitx was given, among others, by 
Carolus Musitanus. Basil Valentine, who flourished in the 
fifteenth century, did good service by adding to the Materia 
Medica the preparations of Antimony, as well as the Mineral 
A<ud8. In the sixteenth lived Paracelsus and Van Helmont, 
the latest and most enthusiastic of the medical Alchemists. 
They considered the chemical principels of medicines, by vir- 
tue of which they operated, to be three in number, viz., Salt^ 
Sulphur, and Mercury. And though the seventeenth century 
was illumined by the philosophy of Bacon, and the diacove- 
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ries of Newton and Boyle, we find that this strange doc- 
trine survived in foil vigour at the commcnceinent of the 
eightocnth. It is laid duwD as an axiom in Dr. Salmon's 
Pharmucopceia in 1702.* 

About the middle of tliis century there arose a new sect of 
chemiiral philosophers, somewhat better informed than the last. 
They imagined that most diseases depended oq the predomi- 
nance in the blood of acid or alkalic humours, and that each 
of these conditions should he counteracted by a direct chemi- 
cal antidote. They supposed alao that the various secretions 
were the products of fermentations in the blood which took 
place in the neighbourhood of the glandular organs, ( Vide Eli- 
miDalives.) In some of their ideas there was much that was 
reasonable ; but it must be confessed that they were rather 
imaginative than argumentative, and, knowing really but little 
of the principles of that science on which their system was os- 
tensibly based, they were ill quali&ed to contend with their 0[>- 
ponents of the mathematical aehool, who at least understood 
their own position. Foremost among these new chemical phi- 
losophers was Raymond Vieussena, who was severely censured 
by Dr. Pitcairn for having asserted that he had found an acid 
in human Mood-t Vieussena was one of the earlieat of the 
sect, which afterwards numbered many followers. 

There is very little that is tangible to be discovered in these 
old chemical theories of the action of medicines ; and it is 
not to be wondered at that most of them have faded away 
before the advance of science, and particularly before that 
wonderful development of the science of chemistry, which has 
distinguished the end of the last, and the first half of the pre- 
sent century. 
We have seen that some of the early writers made great 



" If th«re bs M17 bad[e8 — eniipOM gold and ellrer — oat of which all then 
^iples cknaot be drawn, let not the artist think thai it is becaoaa the^ an 
Htberein contained. Nol it is because that Ood bus so Jirml; united them 
piasl the pofsiliilit; of our aeparatioa."— p. 809. 
itcaitu'* Worki, 1T15, p. 319. 
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account of the affinities of acida and alkaliea. So also a che- 
mical explanation of the action of these remedies U generally 
adopted by writers of the present day. It is known that tliey 
have powerful tendencies to combine with each other, and it 
Is supposed that these affinities are manifested even in the 
living blood. 

Schultz attempts a further chemical explanation of their 
action in some diseases, particularly inflammations. He says 
that both affect the condition of the blood ; but that acids tend 
to dissolve and destroy the corpuscles, wherefore he terms them 
ffwmatoli/tica Phytoda ; and alkahes prevent the coagulation 
of the. fibrine of the plasma, for which reason he calls them 
Ilasmato/T/tica Pla»matoda. 

Some modern writers have tried to extend a chemical theory 
to the operation of medicines in general. This is an error to 
which those who have devoted themselves particularly to the 
study of chemical phenomena are especially prone. 

Miiller thinks that the agency of mauy remedies may he 
explained by their chemical affinities. He supposes that they 
may effect a change in the nutritive fluids, or that they may 
so disturb the state of combination in which the elements of 
an organ may be. that 'it becomes insensible to the action of 
morbid ?timati. Some chemists have accounted for the action 
of Alcohol by its chemical affinity for the brain substance. 
Liebig considers that the similarity of their composition to 
that of the brain may serve to explain the operation of such 
medicines as Quina and Morphia. Such ideas as these are at 
the best purely hypothetical, and eveu as theories they seem 
lo me to be untenable, — for what reasons, I shall have to 
show when I consider these remedies. Liebig has hazarded 
several other explanations of a similar kind, of which the fol- 
lowing is an example : — " The frightful effects of Sulphuretted 
Hydrogen and Hydrocyanic Acid are explained by the well- 
known action of these compounds on those of Iron, when Al- 
kalies are present, and free Alkali is never absent in the blood." 
(Organic Chemiatry, p. 274.) Now, in the first place, it is not 
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rttved that the complete abstraction of iron from the blood 
would occiLsioii sudden death, though doubtless it is n neces- 
eary constitueut of that fluid. Further, Prusic Acid acts on 
the superficial nerves as an anodyne when applied externally, 
which it can hardly do by displacing iron. Besides, by parity 
of reiisooiug, Ammonia, or Benzoic or Cinnamic Acid, should 

Vecipitate iron, if present in the blood in the soluble state, 
i Sulphuric or Nitric Acid should dissolve it, if in the state 

f peroxide ; and yet none of these agents are frightful poisons. 
It is not to be imagined that chemical solutions and decom- 
positions of every kind are allowed to take effect in the human 
system in the same way as in the laboratory of the chemist, 
for there are in the former many disturbing and controlling 
causes which suffice to hold them in check.* 

' Another theory by Liebig, that Alcohol and similar ma- 

iriala operate as Narcotics, by appropriating to themselves 
e Oxygen which should maintain the vitality of the tissues 
"by entering into combination with them, — and a somewhat 
similar explanation of the action of Narcotic remedies, given 
by Dr. Snow and others, may be mentioned here among chera- 

Ifai theories of the action of medicines, but must be treated 
pate at length in another place. (See Narcotics.) 
We may for the present conclude, thai though the actions 
f many remedies may be partly elucidated by chemical con- 
(deratione, it is impossible to accouut for the influence of all 
like in this way. For at least, as it seems to me, the actions 
of most nerve-medicines, afid of gland-medicines cannot bo 
reasonably explained on any such hypothesis. 

•Uialho, DD tbe other band, goes even further thnn Liebig, and cansidera 
that Vital Force and ChBniical Force are in reality convertible terms. " The 
e^slence of orgBnized beings coDniats in an nninterrupted suc:cc3Bion of ebe- 
renctionB" {Ckmii appliga/t i la Pkynologie it i In Thfrapealiqut, 
16, p. 8.) Bia theoriea as lo the actioo of ceriain poisons and remedies, 
Galph. HTdrogen, Arsenic, and Pmssic Acid, by virtne of an aOrupt ialer- 
ith the heulthj proreas of oiiiiniioH in ihe blood, mnj I Ihiok, be 
Tairlj placed in lbs same category as thu ipeculations menlioDed above. Bat 
afihie more hereafter. 
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3. The tmo9t plau^Me explanatitm9 €f tie wtode of aperatum 
•f mtdicvkee hope been fommded an wital or general prineiplee. 

Bt rital I memn that these theories concern mctions which 
conid only take place in the living body. Thej maj be 
termed general principles* becaose the grounds on which they 
are based are neither mechanical nor chemical, but something 
different from both. The term dgnamteal has sometimes been 
applied to an ilUnnderstood rital action of this sort. 

ManT different ideas hare been broached to aooonni thns 
for the action of medicines. Some, who hare constracted 
Tery ingenious and plausible systems, hare explained in dif- 
ferent ways the operations of different gronps of medicines. 
Bat when others hare adopted a single inflexible hypothesis to 
accoont for the action of all alike, this is found, as might be 
supposed, to be of a Tery untenable character. I will now 
consider TerT bneflr several such ide«s ; first, for the sake of 
deamessi^ dividing them into seven sections. I shall explain 
my meaning as I proceed. Different writers have supposed 
that the general operation of remedies in the cure of diaeuae is 
ronducted in these various 

«. By degrees^ of 

i. By counter st»ulatioii. 

c. By opposition. 

JL By simUar agencies. 

#. Bt elimination. 

/. By alterative actions. 

y. By vmrioiK countei%cti\MK^ 

«. This Niea has re<ei^ivd the title of the ""Brvnoiiian 
Theory.** frv*m the name %^f its founder. It was pcvxuulgmted 
by ifce {amo«$ Dr. Join Br\>wn. at the ekwe of the last cen- 
tury, lie coe>*i«ed all dtseokset^ ^> ari^ frvm excessive » 
fminishied ^exdtemenu*^ He w;i^ of o€«uk« that uU 
csnal agests were siimuUnn^ wthr that :<vufee acte4 so poi 
fklly as r%^ prv>i&.v ** iudirev*^ ie^iltty/* T^e^i^ laner 
w l< w«d iB ft2eax\ the others: :a asthemv ^ssooaersw Bui 
it » to W urged aga£w4 th» sde*. that awny ie^av^ pvo- 
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ice no appreciable degree of " primary stimulation ;" tbat 
alterative medicines are neither siitnolant nor depressent; 
and that the actions of different therapeutic agents, — as, for 
example, of Opium, Mercury, and Rhubarh, ^-differ very 
tnnch in quality, and not eiiuply in degree, as Dr. Brown 
aupposei). The principle, then, cannot be maintained. 
k 6. Rasori and other Italians adopted a similar idea about 
Bk commencement of this century, only that they supposed 
PVo contrary agencies, instead of variations in the degree of 
the same action, like the Brunoni.ins. Giacomini classified 
medicines on this plan. The two classes of medicines are 
termed " Hyperaihenics" and " Hypo sthenics," — i.e. Stima- 
lants, and Contra- stimalants or Sedatives. — These were to be 
used respectively in asthenic and in sthenic disorders. But 
this idea did not originate with these physicians. It prevails 
among the modern Hindoos, and seems to have heen incul- 
cated by certain medical writers of that nation in very remote 
( On the Bindoo Saltern of Medicine, h^ Br. Wise, 
5, p. i'13.) 
The last-mentioned idea supposes only one kind of op- 
position, and therefore only two descriptions of diseased 
action. But a much more plausible notion than that is, 
that each particular disease or symptom is to he cured by ad- 
itering a remedy which is capable of producing a contrary 
By this contrary condition the disorder is to be neu- 

ilized. This was the maxim of Hippocrates — ra iva-tria T.i» 
inniMt i'tit i^fisfa — " contraries are the remedies of contraries." 
(De Flatibus, par. iii.) On this principle we give purgatives 
in constipation, opium in diarrhoea, sedatives to relieve pain, 
Budorifics to combat dryness of skin, etc., etc. But the rule 
becomes inapplicable when the cause of disease is so compli- 
cated that we cannot tell where to find a substance that shall 
directly oppose its agency. Besides it cannot in theory be 
universally applied, for It takes no notice of treatment by 
luation or by revulsion. 
I am brought now to an idea which is directly opposed 
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to tho laHt. The rule of the disciples of Hahnemann is 
'^ Similia similibus curantur**— or, diseases are to be cured by 
remedies which shall produce effects similar to them. Now if 
this were the case, the majority of disorders would be hope- 
lesHly incurable. We know of no medicines that are capable 
of producing such affections as ague, small pox, or phthisis ; 
and when such remedies are known, their employment would 
certainly be singularly objectionable. Who would administer 
Ktrychnia in tetanus, Opium in congestion of the brain, or 
irritants in gastrodynia? The arguments alleged in support 
of tho theory are of the most fallacious kind. For example, 
it Im said that diaphoretics cured the sweating sickness, and 
purgatives are given with advantage in diarrhoea, on the 
'* Ilonuuopathic** principle. But it should be observed that 
tho Hwuating in one case, and the diarrhoea in the other, are 
tho attoniptM of nature to get rid of the disease by elminating 
a poison ; and that in seconding these attempts we are availing 
oursolvon of an agency which does not resemble the disease, 
but is liko to tho natural moile of cure. Such treatment 
d(>ponds« in fact, upon the principle which will have to be 
oonsltlorod next in order. 

Tho hou\iVO{mthists would work a strange revolution in 
tho Mutoria Modioa."^ CharooaK Silica, and other substances 
oou\uiouIy suppiVM'd to bo inert « appear as remedies of won- 
dort'ul otlioaoY. It i$ statotl that Belladonna produces a state 
liko soiir)utiua« and aUo a condition resembling hydrophobia, 
and thus ouros both of thoj^^ disc^rders. Of these three pro- 
p«^Uious it is almost uiH\ilo:i^ to say that all are equally erro- 
uoous« Kurthor« :in <'\(HTir.4on:aI trial of this principle was 
u\ado by .\udi\*^l on a urge immber of patients at the Aca- 



* t H A \ ^ xMw ; u *\l h o; V t o «-. <. k f r,v r. ; .' r. o*f Th*' i^vir.ae of isiiutesimsl doseti 
»\*M *M\\\ \MSAUTt»^ w \* ov.; ,v «r,\ r«\M r.xV. bu: ^<^■*s5* it iS fmI^ too oarMSOii* 
i\l*;o ^N K* »'xvo xUM ;.v.^; W >,'r. .i i* SA. i ;b*; :kt MciUMatJb oitkgnim — the * 
oi^^^-^M >^^w ^".^,v\v .;,y,' .■>.;.:,■:.,' rs;^ .* evTCfswc br a feftction. the de- 

mhv;^ .*«^oo.wN v: ^..^ -.^^ * ' ,• < *t j. . ♦,vitT>c ^;h tj:v«iiL I do not 
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I Paris, with the aseisianee of the bonKeopstbists them- 
selves. The meilicinea were carefully and fairly administered, 
but in no one instance were they successful. {Jledtcal Gazette, 
vol. XV. p. 922.) 

t. The idea that diseases are to be cured by agisting na- 
ture to eliminate from the system the morbid material, is 
probably as old as medicine. It was one of the doctrines of 
Hippocrates ; but long even before his time it appears to have 
been inculcated by a certain sect of old medical writers 
among the Hindoos. These last were the very earliest ad- 
vocates of the humoral pathology. (i)r, Wite, op. ril. p. 212.) 
^J)r. Thomas Sydenham, born in 1634, the contemporary of 
^HBATvey, and the most illustrious of the early English expo- 
^Bikits of the humoral system, was probably the first in this 
^^Bontry who clearly elaborated this view of the action of 
medicines by elimination, which has been more or less ap- 
proved, though not BO universally applied, by all who have 
lived since his time. Agreeing with Stuhl in his view of 
the advantages of the '■expectant" treatment of diseases, be 
thought it better to rely on the " vis medicatrix naturre," than 
to make rash or violent attempts at a cure. He maintained 
that what we call a diteasi- was in fact *' no more than a vigo- 
rous effort of nature to throw off the morbific matter, and 
(OS recover the patient."* He proposed, therefore, that 
ir efforts should be directed to assist nature to procure the 
ikcuation of a poison, promoting its elimination by acting 
I the various secretions — as by purgatives, diaphoretics, 
id sncb medicines. For he had noticed that in fevers and 
brile disorders the crisis or turning-point was generally 
accompanied or preceded by an increase in one or more of 
these secretions, and he regarded this as an indication of the 
treatment to be pursued in all such cases. " That," said be, 
•' appears to be the best method of curing acute diseases, , 
which, after nature has pitched upon a certain kind of eva- 

• Sj-dcDbam'a Works, traaalalcd from ti.e Lalin br Dr. Swan. 5tb edition, 
ITflB, p. 1. 
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ouation, assists her in promoting it, and so necessarily con- 
tributes to euro the distemper, "f He farther proposes, that 
in the treatment of chronic diseases, when nature herself was 
slow in procuring tliis evacuation, we should seek for 9pee^ 
medicines, by which we might assist her in doing so, and 
thus effectually expel the morbific matter. This theory was 
reasonable and natural compared to those that followed it; 
but it was nearly extinguished and forgotten amid the war of 
opinions which was subsequently kindled by the aphorivfM of 
BiH'rhaave. About this time, we find Dr.*Pitcaim mixing np 
this idea with his mechanical notions, in a treatise, ^* On the 
cure of Fevers by Evacuation." Hoxham also, in 1729, main- 
tained similar principles. 

At the present d»y a more enlarged view is adopted. It is 
admittetl that we may often assist these attempts of nature at 
a curo« and do gooil by the use, when thus needed, of evacnant 
mctlioiues ; but at the same time we mnst allow that there are 
many other advantage\>us modes of treatment, — that we may 
sometimes out short a disease in the blood, or relieve a disorder 
by ormtn^lling vascular or nervous excitement, withont reeort^ 
ini? to oUiuination at all. 

'\ M« Br\^ussais was c^ne of the first who rightly maintained 
that manv mo\lioinos wen^ c^f os^ bv me«iis of an aheratire or 
f>^*#f/»itv action^ by proilucinjr a distinct elect whidi diverted 
the atteutu^u of the STStem frvon the dkease. His followers 
havx> ola>»<s) ry^mo^lios under three heads« — as StimmimU^f De- 
MitAmK and Kvm^Virf^ He maintained aba some other 
l^vuUar uUNa;jk 

UKssl nuslic;n<^ atr cvsmwsonly lermeJ JiftrnilAwt, from 
tW notion t>iat t>:ov d:>Yrt or aliw the ocicinal d iaease by 
*ouuvj: ¥^ in tK<» ^^yj^tx-^w a j<viaii*r prMess of tfceir own. 
Tho ixnw A\rn,*Vm 1* o^ixv;*'\v aj^Sed tifr «w<dkiBes which 
|\^*s^^v A )SNm\^rt«5 ^va^, ^fFK'^t. a3>d are saqpposedi lo to oc- 
^^wVx"^ ^>^^^ attlont^^, x^f t>^f ^^^^^rr. as to T>f»i u^ c«re the dis- 
^vax^^ >^hioh f.N^iv.cix^ ^^.cJ^^>i - 0> «xt<ir-irnxj«» exuemallv. 
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mi emetics among internal medicines, a 
'nbives. 



) generally admitled 



Tlie idea of revulBioa is a proniiDent feniure in the arraD^oieDt of 
medicines adopted bj Dr. Schullx, of Bf^rlio, wbo adds to the sboTe, 
Ezpectonuite, Purgativee, Diaretlcs, and SudDriGi;|. He divides medi- 
cii>(« iDto Biolylici, lending to diasolve life and atructure ; Anahiolict, 
which tend to atimulale the same ; and AgonitlkJi, tending to produDe a 
"defensive'' process, and acting bj revulsion. Eaph class is again di- 
Tided into thiise which affect the organs and nutrition in general ; those 
wliieb act on the blood; and thuee which particularly influence the nerres. 
U gite esumplea of each. 

ScHOLTZ'a CLi! 

A. BlOLTTlci. {Drprfsan^.) 

1. Plaatilvtica. 

2. Itematolytica. 

3. Neurolytica. 
tBiOTiCA. (Exritaiiti.) 

1. Plnstibiutica. 

2. HoDinatobiulica. 

3. Ncurobintica. 
( C. AooniBTicn. {BtTultiea.) 

1. PlastagonisticA. 



B. Ai 



(Mercury, Alterativea.) 

(Acidm Alkalies.) 
(Sedatives.) 

(Astringents.) 
(Diffusible etimulontt.) 
(Opium, Sirj-chnia.) 

(Purgatives, etc.) 
(Irritants.) 
3. Neuragonistica. (Emetics. Expectorants.) 

Fbese divisions are again subditided with great minoteness according 
o their supposed operation. And vet it will be seen that in spite of the 
hard Dames there i» an admirable simplicity in this arrangement. So 
manj and eo various are the statements made, and so plausible the theories 
involved, that f cannot accord to it here a fair consideration. I mast 
B too much generalixation, and, what ia 
cines may cure diseases without nece»- 
r depression, or acting distinctly by re- 
n admitted here are these three, the 
suppose that 
(, that they 



olgect to it, however, that there ii 

more important, that many n 

tarilj causing either eicitatiu 

vulaiun. The only principles of &< 

tame which are adopted by the disciples of Broussaia. To 

medicines acting on the glands are only of use as retulsiv' 

have no influence on the blood, and are never engaged in purging the 

cystem uf peccant or morbid matter, is surely incorrect in theory. Medi- 

dnea of the fir«t cln«s, when given in proper dose and in Gt cases, are not 

engaged in deilroijing orgaoiKaui.n, nor ia it invariably the case that such 

remedies aa Mercury, Acids, and Alkalies act even as depressenls, when 

nven in moderation. 
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Further, the linee of distinctiou are too arbitrary, and drawn witL too 
much precision. The vuiutiona ia the action of difTereat medicioee ar« 
tiw many and too great to be thus easily acoounled for, and we do not 
kuow enough about many of ihcm to be able to define their operation m 
exactly. And there ib no explanation at all given here of the spnrial 
teodenoiet of some Remedies, by wbioh we are enabled to cure a great 
number of disorders. 

g. The Hippocratic maxitn was a step towards & correct 
BoIatioQ of the therapeutical operationa of remedial agents. 
The humoral theory of Sydenham, and the threefold action 
supposed by Brousaais, were further advances in the right di- 
rection. But these views were all too confined. Correct as 
far as they extended, they did not embrace the whole range of 
the subject ; for it is impossible to explain by any one of them 
the operations of all medicines. 

Biassed by the satisfactory observation which he had made 
of the modu» operandi of particular medicines, and misled by 
the insufficiency of his knowledge, each of these writers was 
tempted Co apply the view which was applicable to a certain 
set to all remedies alike. Once persuaded of its sufficiency, 
he easily found arguments by which to fortify both himself 
and others against any subsequent objections. 

The right course lies in a combination of these various 
theories, embracing what ia true and discarding what is erro- 
neous in each of them, and supplying what may seem to be 
wanting in the whole. None of these ideas being by itself 
perfect, the sounder reasoners of the present day are driven to 
eappoee that there are various different ways in which metli- 
cines may countiract, and thus cure different diseases. This 
counteraction is distinct from contrary action ; it may be direct 
or indirect ; and it allows of any action in a medicine, tending 
to restore health, except in effect similar to the disease. Such 
a view was adopted by Dr. Cullen, the well-known Nosologist, 
who lectured at Edinburgh towards the close of the last cen- 
tury. He discarded all special and confined views of die 
operation of medicines, believing that they acted ia many and 
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Tarious wtys, til of which tended to the same end — to coan- 
teract the influence of the disorder. This is well exempli- 
fied in his admirable directions for the treatment of fever, in 
which he enjoined the use of a nomber of different remedies 
Taried according to the nature of the case, and progress of the 
symptoms.* 

Dr. Pereira, the most learned and acnte of modem English 
writers on this subject, appears, like many others, to have 
preferred a wide explanation of this description. 

On such views my own statements are based. I suppose 
that a disease in the blood is to be met by agents in the blood, 
which directly or indirectly counteract it there ; that disorders, 
generally temporary, which depend on nervous derangement* 
are to be benefited by remedies which affect the nerves ; and 
in the same way that a laxity of muscular fibre, or a failure in 
a secretion, should be treated by agents which especially pos- 
sess the property of restoring to a right condition such parts 
or functions. 

Concluding, then, that it is impossible to account clearly 
for the actions of most medicines on Mechanical or an Chemi- 
eal principles, we are led to infer that their influence must for 
the most part be Vital in its nature — that it must be such as 
could only be exerted in the living body. Even then we 
are unable to fix upon any single rule or formula which shall 
be capable of accounting for the actions of all at once. So it 
seems that the only general explanation which we can offer of 
the modtA9 operandi of medicines in the cure of diseases, is to 
8 ay that they operate by various counteractions. 

This, then, introduces my Third Chapter. 

♦"First Lines of the Practice of Physic. ' Fourth Edition, 1784. Vol i. 
p. 126 e< teg. 
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CHAPTER III. 



ON THE GENERAL MODES OF ACTION OF THERAPEUTIC 
AGENTS INTRODUCED INTO THE STOMACH. 



The principal afiBrmations which I have to make on this 
subject are divisable into Ten Propositions, as seen in the 
Table of Contents. 

The first four of these concern the general conduct of me- 
dicines after their introduction into the stomach, and before 
their passage into the blood. Some broad rules are laid down 
by which the course which they take must be determined. 
The action of some few on the mucous membrane is also 
defined. 

The remaining six Propositions treat of the subsequent 
behaviour of those medicines which pass into the blood and 
fluids of the body. Of these, the fifth specifies their general 
course. The sixth states that they may undergo certain 
changes in the system. And the concluding four treat of the 
various modes in which these agents may operate in the cure 
of disease. 

The first proposition lays down the great fundamental rule 
of the action of medicines through the medium of the blood 
and fluids. 
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Pbop. I. — T^at the great majority of medirinet mutt obtain 
entry into the blood, or internal fiuidt of tlte body, before 
their action can be manifested.* 

This is to say, that the mere contact of a medicine with the 
stomach is not in general sufficient for the production of its 
peculiar action on the system. It will be seen (Prop. IV.) 
that the only apparent exceptions to this rule consist of agents 
having a mere local action on the raucous membrane, for 
vhich simple contact is all that is required. 

Even when acting on any part of the systeta remoted from 
this mucous Borface, as when applied to the skin, it is neces- 
that the medicine pass away from it to enter the Mood 

internal fluids. In the great majority of instances it enters 
the blood directly. But we know that it would be sufficient 
for its operation if it wore to enter through the chyle, or into 
the serous fluid which exists in the interstices of the tissues 
throughout the body. For by these it might at length be 
conducted to distant part$. This ia what is meant by internal 
fiuidg. For example, when a preparation of Aconite, or Opium, 
is rubbed on to the skin at any part, as soon as it has had 
time to penetrate the cuticle, it paralyses the superficial sen- 
tient nerves. These are bathed in the interstitial fluid of the 
tissues. It is therefore very easy for the medicine to reach 
them without passing into the vessels at all, though when ap- 
plied in large amount it certainly tends to enter them, and 
may then be carried along so as to affect parts at a distance. 
Similarly, Belladonna, or Atropine, which, when applied to tha 
surface of the eye or the neighbourhood of the orbit, infiuence 
the nerves of the pupil in such a manner as to cause the latter 
to dilate, most in all probability find a more direct road to 
nerves than that which is offered by the vascular system. 
! are not just now concerned with the way in which this 
tage into the blood and fluids is obtained. It is by the 

k» A ttanedf tnnat be sbiorbed, before it can eiert anj remote action on 
■ uiimsl ccoDomj.'' — Mialhe, L'Arl Jt FormiUa; 184&. 
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process of absorption. The question of passage by absorption 
is treated in the second and third propositions. What we have 
now to decide is, whether a medicine actB by mere contact with 
the stomach, its influence being propagated to distant parts by 
means of the nerves ; or by passage thence into the system, 
acting through the medium of the blood and fluids. 

I afiBrm that it operates in this latter way ; and this is to 
be proved by four considerations, which we will take in suc- 
cession. 

A medicine introduced into the system elsewhere itcts in the 
same way as when introduced into the stomach. 

This proves at least that contact with the mucous surface 
is not an essential requisite for the operation of a remedy. 
We may cause a medicine to be absorbed by the skin, or in- 
ject it directly into an opened vein. The result of this latter 
experiment proves not only that entry into a distant part of 
the system is sufficient for the action of a medicine, but that 
it will operate when introduced into tlie blood. Numberless 
prvx^fs of this affirmation may be adduced. Tartar Emetic 
injeoteil into the veins proiluces vomiting. A moistened leaf 
of Tobacco, applietl over the radial artery at the wrist, has 
been known to prvxluce vomiting. Sulphate of Magnesia, in- 
fused into the veins of an auimaK has been found to act on 
the bowels."^ An infusion of Rhubarbs or Senna, injected into 
ibe thv^rax of an auimaK wilt cause purging after a short timcf 
Or let Oroton OiU or a liquid preparation of Jalap« Rhubarb, 
or GamK^^ be rubbed iu sulSetent qvantiiy on to the ab- 
domen, and purging will be the re$nk.t Mecurial ointment 
applied by trictiv^n to the skiu will produce saliTarioii. Extract 
of Belladonna applied K^ the templeci^ cattset^ dtlatadon of the 
pupa of jdie eye ; and Tiueture s^"^ i^piwa dropped on to the 
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eyeball causea the pupil to contract. Ammonia inhaled as 
gas into tlie lungs will relieve fainting in the same way as 
when svallnwed. The pungent vapour which emanates from 
living Cantharides has caused urdar urinw. The breathing of 
Prusaic acid, causing its vapour to be applied to the pulmonary 
surface, is sufficient to kill. Prussic acid, dropped in a con- 
centrated state into the eye of a dog, causes speedy death- 
Solution of Aconitina. applied to the skin, will produce numb- 
ness and tingling of distant parts. Injection of Nux Vomica, 
or any powerful poison, into the veins, is rapidly followed by 
symptoms of poisoning, like those which would have followed 
its introduction into the stomach.* Thus contact with the 
stomach is not necessary, hut introduction into the system any- 
where is sufficient. But still, may not the poison in either case 
act by influencing the nerves? Even when it has entered the 
blood, it may not travel along in it, but act in a more direct 
way. So in the second part of the proof we must show that a 
remedy cannot act by an impression conducted from the anr- 
face of the stomach, or any other part, by means of the nerves 
alone. 

Tht continuity of nerve is not necessari/ for the propagation 
^ tKck ffftctt ; but vascular connection is necessary. 

This alone, If established, would be sufficient to prove that 

medicine must be introduced into the circulation, in order 
distant parts. When confined to a surface, it can 

irate on the remote part only by its contact with the super- 
ficial extremities of the nerves. For vascular connection to be 
ealablished, it must first enter the vessels. Many experiments 
made which demonstrate that the vessels are the 
1 by which medicinal effects can be propagated. 

M. Magendie introduced some Urari poison into the limb 
of a dog, which was only connected with the trunk by means 

* An eicvptioD ihonlil be mn-io htre or ccitain Bnimal paisnoB, sacb u the 
Ttnom of serpcDta, which, though they act on the system irhen introduced 
directit into the bloori, seem lo be renclereil Innocnous bjr tbe »olion of lb* 
ilomach, which prutiablj either decomposea them, or refiBH tbeir abBorp^ion. 
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of qoilli! luitirig the dirided ends of the maia Tessels. It 
mpidlj U/ok effect. Hating dindcd all the nerres and lym- 
phatic* in the intestine of another dog, he introdnoed into it 
Home Nux Vomica, bevond the dirision. It qnicklj acted, 
and DjoKt again hare done so through the yeasek. Sir B. 
Br'/^Jie cot all the nerves of the anterior extremity of a rabbit, 
near the axilla, and then introdnoed Urari into the foot It 
rapidly acted. ^ Tbos we see the yascnlar connection is sof- 
ficient, and that nervous connection is not necessary. By 
other similar trials it is foand that vascular connection is 
absolutely necessary, for when it is interrupted, the action 
cannot be propagated along a nerve. If, on introducing poison 
into an extremity, a cord be tightened round the limb above 
it, NO as to intercept the flow of blood, no effect is produced. 
It takes effect after the ligature is relaxed. Sir. B. Brodie 
introduced Urari into the leg of a dog, which was connected 
with tho trunk only by means of the principal nerve, carefully 
dissrclnd out. No effect followed. Emmert found that poison 
would not act when applied to an amputated limb connected 
with \\\o trunk by a nerve only. Also that Prussic acid, 
introduced into a wound in the foot, did not act while the ab- 
dotnitiiil aorta was tied. (Dr. Robinson has repeated this ex- 
poritnont with the same result.) Thus vascular connection is 
n(Mu«nHiir;v i whereas continuity of nerve is not necessary, 
noithor is it Huffioiont by itself.f Urari and Prussic acid are 
sulmtanooH which act with great rapidity, on the nervous 
s^Htoiu; and if their action cannot be propagated by means of 
I ho horvoH« fi fortiori would it seem that slower poisons must 
not tluo\ijih tho circulation. But, granting that it has been 
nhowu that introduction into the stomach is not necessary foE 
I ho notion of a modioino^ and that when in the stomach 

\ U mUouUI W mrntion(s\ th^it Sir Hoiyjionifi Bix^e, though mdmitting the 
tS\«v»v ,\i \\\t ikhxWK' txy^vimt^nx*, An«) drnvinj: fty>m them Tety simUar infereiicea, 
)H \Mw»Mwn U hk^lj ihM the *oti*^n of A oMNdicue orpoiiOB ■ajbe/arflr 
l^t>M^Nt^<^t t\^ iM^n* «%f «h« n^rxvwt ^^t4««i. — O]^ cat. ^ 131. 
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Dedicines do not act by influencing the nerves, still it may be 
objected that the rule cannot possibly be universal. It may 
be urged that some poisons and medicines, as Hydrocyanic 
acid and Ammonia, act with such great rapidity, that we can 
only suppose their influence to be transmitted directly along a 
nerve-fibre to the nervous centre, because the process of passage 
in the blood to this distant part would be far too slow. Wa 
will not here rely on isolated experiments, which are always 

ible to more or less misconstruction. This argument requires 

to prove a third thing. 

The circulation of the Mood i> tu^eiently quick to aeoount 
for the operation of thote poitont which act mott rapidly 
by injluencing the nerve-centres. 

There is no poison whatever which acts so quickly on dis- 
tant parts that the circulation cannot previously have had 
time to conduct it to them. By means of an instrument in- 
vented by M. Poisseuille, Dr. Blake found that a chemical 
substance traversed the whole circulation of a dog in nine 
seconds, and of a horse in twenty seconds.* The results of 
Uering were similar. M. Volkmann, in the tenth chapter of 
hia work on Uiem adynamics, states, as the result of several 
experiments, that the whole circulation in an adult man oo- 
cupiea exactly ti5*76 seconds. 

Now a poison that operated by nervous connection would 
probably operate directly it touched the stomach. This is not 
the case even with Hydrocyanic acid. This, the most sudden 
of all poisons, before it takes eifect, allows sufficient time to 
elapse for the blood to conduct it to the brain. Blake made 
an interesting experiment upon it. He placed some on the 
tongue of a dog, having first fitted a tube into the larynx, so 
as to prevent the vapour from passing into the lungs. The 
effect did not commence until sixteen seconds had elapsed, and 
forty-five were required for its completion. This allowed of 

le for absorption. 

!hu9 it is proved that poisons act when introduced into the 
• nrft P«per in Medical GawUe, June 181b, 1841. 
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HjHtom at any point ; that vascular connection is required for 
this action ; and that the rapidity of the circulation is in all 
cases quick enough to account for it.* 

But this last is only a proof of possibility^ and does not by 
itself show that a substance may not neyertheless act through 
the nerves. And to the experiments on nervous connection 
some may object that no conclusions on this point can be 
drawn from trials made on isolated and exposed nerves. So 
wo may imagine a person to be still incredulous as to the 
truth of the Proposition, that medicines must pass into the 
blood bofore they can act. But a fourth consideration will 
suflico to bring this probability as close as possible to a cer- 
tainty. 

Thv ffreat majority of medicines have been detected in the 
kltHids afid found in the secretions formed out of it. 

llnviiig tried to prove that they must pass into the blood, 
if we find that they actually do so, we shall establish a stronger 
ca^r. Isolated observations on this subject have been fre- 
quently made. Thus in 1847« Mr. Allen detected Daturia in 
the urine of a man poisoned by Stramonium. In 1824, M. 
Kungt' had disi^vereil in the same way the principles of Hen- 
luino and Uolladonna. Kletiinskv finds that if the throat be 
jrarjjlod tor ttve minutes with the solution of any soluble mi- 
nornl s,ilt^ its pn^somv may bo detected in the urine next cvm- 
owatod. yM\\H. }t<,L M\\$Mi^ M, Ragsky was the first to 



* \ h^x<> ?v',H\Ai<s*\* ^^^«^r^ <-.'.. «h« A dv>i: iW csbfr asibaI hi* been 
H r ;;»>*;, A,",. I AX' a i>.^ Kv«i ,^>c£c^ m^ w i A ^-fA ifterrtrU. lh»t the blood 
^«x» *:: ih^- jv*«* >.4>Y wiif*.; *'.r\>5if;T of ti< >:»»«. >*»ie the siOBach baa 
NsMft o'.vjv.*. %» > *. .;vN«>i >\ $c«rf. Axi w;ti asci p^skNli^, that higUj 
,^ .^\i- y.,' *•-'.,*, v,v*i w\vv.N-^ *;:,>. Aj H^i."r,v^-*r.v *cii *a^ Conia. but retch 
•"^v v^-^^^N",.* ,nv,;.v.x <;*n' • %>..,->. ;>-?« jnt; c^im: «one JAjs'Sy thaa br punng 
•w,-o ' j>v :■ -.Nsv ^ >* *i ,««v^ 7^rw«wkS;7sf *»£ w^f 'tf wTt% the fluid or 
W'^vt^* *!«. xNv.s^, V ,v ^'^x x*>>,V'ri, >* *y .'i Tw*i* Aej" aftj be ax once coa- 
>»M,v. 4 >i^,vx, r * * •■*^>, r-A T,* ;>* 50.7^ :jr.'t'«»,-*i. S« ateT«. ^ M.) 
\% .* v< \ «-•• \ . -1 • X ♦. v.\4 >.N ^t AC i: ^'*iw '. '•' ii^ "tK^tutr itmmFeJam ■caliOBcd 
«^v^s« 4« ' *i,^ , *.N\\x i..\>i Sf ><.>ec. i 5?^ *.**• -"v ^; "dw iwtxw cf the ■■id 

« »^v \N>«,M,.S «4«ihMx\ «: . «v xcTiv r VM V -V % JW» i^u •/«. Ac <Mai:fCVMMa of 

»>, ^^^s^^if #»* ^sv^M ix H%>t w ^xsMpii ivttMoii^ >« rrttHW *Bii. Seeder.) 
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"detect Cliloroform in the blood. (Journal fur Prakt. Chem. 
lii^d.) This has since been done abo by Dr. Suow and Dr. 
Taylor. Dr. Golding Bird observes rhat Indigo, when given 
' Epilepsy, has turoed the arine blue ; that Logwood ulso 
\ into it, and causes it to give a dark precipitate with 
BAlJutions containing iron; und that during a course of Copaiba 
or Cubebs, a resin may be precipitated from it on the addi- 
tion of Nitric acid. Krimer has detected Prussic acid in the 
ilood of persons poisoned by it. Sulphur has been detected 
I the perspiration. Mercury in the saliva, when these medi- 
hies have been adminiatered. Arsenic, Mercury, Antimony, 
ad other poisons, may be detected after death in all parts of 
9ie body. Blood passing from the veins of an animal poisoned 
pto tbe circulation of another animal, ciusee its death ; and 
Qie flesh of animals which have eaten poisoned food, is poison- 
■ to those who eat it. It would be easy to multiply such in- 
Their bearing on the question is apparent. For if 
pe medicine cannot be proved to pass into the blood or secre- 
ions, we cannot so certainly affirm that it does not act through 
But the experiments of Tiedemann and Gmelin, 
and since then of Wiihler, have definitively settled this point. 
The former have found the great majority of mineral, and 

Iiuany vegetable substances, in the blood of animals to which 
4bey had been administered.* 
I Thus from these four considerations, we seem to be justified 
b concluding that a medicine must pass from the stomach into 
Ibe blood before its distant action can be manifested, f Some 
qlxperimeuts made by Dr. Garrod and others on the action of 
Animal charcoal as an antidote, furnish again an additional 



to hi 



See also a Cfotogui Raiionnf of medicines Tound in the blood, bf Albert, 
to hii Sandbuth da Alljmtmm Artnn-millel-Ulirc, 1854. p, 185. 

t Irritant Emilia, which produce vomiting bj exciting a reflei ncrrous 

ar« not •□ eiceptioo lo the above rule. Tbeir proper action is itricll^ 1 
■ioal, betnf! exerted on tlie lurfsce of the ilomach Tbe nerve, and not 
idicine. ii conrerucd in the rcQei action. Ii might be excited to this bjr anf 
oilier inilant (See p, 1(13.) These emetic* maj aUo be of lus m counler- 
irrilatit*- (Sea abore.) 
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confirmation of this fact. He finds that if a sufficient quan- 
tity of this absorbing agent be introduced into the stomach be- 
fore time has been allowed for the passage of a medicine through 
the mucous membrane, then even such powerful nerve-medi- 
cines as Morphia and Strychnia, in very large doses, are pre- 
vented from taking effect. Yet before the contact of the char- 
coal they would have had time to act through the nerves, had 
thoy been capable of any such action. 

In the Fifth Proposition the rule here laid down will have 
to bo further extended. It will be shown that medicines, 
having already passed into the blood, must travel along in it 
so far as to reach the part of the system on which they act. 

HofoTt^ <Ntno1uding thin question, a few remarks mast be made on a 
vubjet't which will be ajpun referred to in the discussion of the Fourth 
IV^jvvjiition. 

Tho pTN^)>er and peculiar action of a medicine, bj which I mean thai 
action on the system which i^ immediately recognixed as distinct from 
thAt of any other a^ni« cann<n be exerted «ni d^«tant parts from the 
stomach-surface, but r>c^|uinw the pams^ of the medicine into the cir- 
culati^Hi. But can anv other action i>n di^^tant parts be produced bj the 
rrme^iv while in the stv^mach ? Thi« i; a different quesdon, and must 
be snswt'^^i in the afirmative. Supp^-^ie a Canthaiides frfaster ba ap- 
pUe^^ to the surface i^ the che*t in a ca^e of Pericarditis, so as to red- 
\ien or blister the »kin. aK!^^^ptil^ of the fluid in the pmeai^uai maj 
&^K^w thi> appV)oiti\«. But anj iHher irritant would bare dooe this. 
It i» n«^ the prv^per «^r peculiar aci}i.tt of Csntharides, but an operatioii 
of th* ncn>Hi5 M^^tem which foIK w« the kieal clian^« Suck agents are 
•sid ^^ act V\ (^Hi1»7^^~l;;J»;^\a^ or ^rmZnMi. becsuse it appean thai 
a» a <s^v)M^)uence of their act>.-«. the aneniktt k4 the nerroos sjalain 
a^av W ,^T*>fcw ,\fr fTv^wft a ift,\rS»d pT\xy!» |^<Bf ca at Msntf ocbcr pari of 
the K\^x . Hut it i* ,-**«x a <v>vk^aeq«cffM^« ai>d act a diiwt operatioa. Sodi 
aa eSvt ^* n,^ *».«' the *,-tJ»vr. ,i* Oantharioe* liiaB tbe bealthT ftuctioBS 
tV«>,>fcr.\j: T>Nv\y^rx :-« svki»<is» cat. be aicirlbcc t* the Kflscdy which 

N.^w. •.'wc rrw w><s^.x-:??e* barf s sixa;):«c VvtsI aAx« ob tte 
*«r^v ,\» tW xt.wvaoy a»»,i :ri^^i>fs. V»at Prtv^ lY,) 

Iain« ome4 V wj^x Iv r,.",*, •-aa >x jW 
t»,^n, * /. \V*^M«a Th»v 7rt<a)i«:x% 
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le. «u powerfitlljr impre^sen the nerTnus Bjntem, chat it puU a stop 
M (ither actions, and produces Sjnonpe or De&th. This sitrGiae 
ion is called Shork, Powerful corrijBive poiaons may effect this bj 
K eutlden destrucciun of the mucous surface, opersting like a surf^caJ 
But «uc'b actiune. not being the proper and charavtenxtic ope- 
if Hie'liainea, but rather attributable to a change in the relations 
nervoui sjstem, foUowiog a local iuipreMiiun, are not to be con- 
■idereil n« eiceptiona to the above rnle, that medicines oantiot, from the 
■urface of the stomach or inteatineu, prupagate their influence to remott 

,0P. II. — That the great majorUy of medicines are capable of 
tolution in (he ga»tric or intettinal secretions, and pau 
ttithout material change, by a proecM of abtorplion, 
through the coats of the stomach and intestines, to enter 
the capillaries of the Portal tysfm of veins." 

[ It has already been shown of medicines in general, that It is 
(ctasary for them lo pa«s awaj from the mucous surface into 
I circulation. Mention has been made of their discovery 
ft the blood by chemical means ; and as ve proceed it will be 
i particularly of different sets of medicines that 
I of tbcm has been found in that fluid. Nov, to gain 
entrance there, the medicine must first pass through the spfl 
mucous membrane lining the stomach and intestine. This 
passage is performed by a process to which the names of Ab- 
sorption and Endiismosis have been applied. Immediately out- 
side this membrane, and between the tubes and cells which 
are formed by its inrolution, is a close network of very small 
veins, having thin and delicate walls. So that the same forces, 
whatever they be, which conduct tbe medicinal solution through 
the mucous membrane, cause it to pass on through the line 
walls of these vessels. The two membranes, lying in such 

" II win be ab9irr«d thai these SrM three proposttioos are lucceuive deve- 
lopinenls of the mle of absorption. Tbe First statef the neceutlj of absorp- 
tion before • remote actioa cbd be maoifeited The ^cood itales thai the 
It oiDJoritj of medicines are soluble in ibe iaUsliul ranal, sod are there 
bed. Tbe Third affirms thai some few mediciDo are insoluble in the io- 
d ve Uiert )»of absorbed. 
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juxtaposition, are to all iiitenta the same as one. Thus the 
medicine passes into the blood, and this is the only direct way 
by vhich it can gain eutrance into it. These small reios or 
capillaries lead at length to the Mesenteric veins, which pour 
into the Portal vein, by which the blood proceeding from tliem 
is conducted to the liver. The process of Absorption is the 
only mode by which remedies can thus enter the blood; so 
that we have now to consider what the nature of this process 
may be, and to show in what manner and by what agents 
different medicines are fitted to undergo it. 

The subject of this Proposition divides itself naturally into 
three parts. We shall have to consider — 1. What is the nature, 
and what the function, of the gastric and intestinal secretions ; 
2. Tbe laws of the process of Endosmotic absorption, and how 
they are fulfilled in this case ; 3. The mode in which the great 
majority of medicines are reduced to a state of solution, which 
is necessary before they can be absorbed. 

And it will then be shown that there is not (as has been 
supposed) any marked exception to this general rule of the 
absorption of soluble substances. 

, The process of stomach-digestion has been cleared up of late 
years by tbe decisive experiments of Spallanzani and Reaumur, 
of Tiedemann and Gmcliu, and of Dr. Beaumont of Canada. 

Immediately that a substance touches the mucous surface 
of the stomach, it causes the copious outpouring of a thin fluid, 
which is secreted by a glandular apparatus. This gastric juice 
is highly acid, and contains besides a peculiar nitrogenous 
substance called Pepsine. Dr. Prout thought that the reaction 
was due to free Hydrochloric acid. But the fact that it is due 
to Lactic acid has been long suspected, and may now be con- 
sidered as established. Such at least is tbe opinion enter- 
tained both by Liebig and Lehmann.* Now the result of 

■ LeLinBtia rouud in ?ii ej peri men Is tbut the cjunntity o! Latlic acid in tbe 
gastriujaice Tanedfram 'OfiS to 132 in 100 parts. TLe solid residue, besides tbll 
»cid and Pepsine, contxins tilsaa coaaideralile quantity of Cbloride of Sodium, 
&nd emallei amounts of tbe Cblorides of Calcium and Uagaesiam. — Fit^tiv- 
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Ehe &ctioD of this fluid is to di^olve down tlie soHil Diaterials 
of the food or other subHtances presented to it, reducing theiu 
to a thin watery pulp.* This pulp is then mainly absurhed; 
and that which is not taken up through the coat of the stomach 
is absorbed in the earlier portion of the intestinal canal. I shall 
have to treat of Aliments ns one of the orders of Besloratire 
Hematics. 

We are now concerned with medicines in general. The same 
juice is poured out to receive them. Such as are dissolved by 
it are immediately absorbed. Some other matters may be 
rendered aoiubte by theageucyof the Bile and Pancreatic juice 
which are poured out into the middle of the Duodenum. The 
former is an alkaline fluid, containiug carbonate of Soda. The 
Pancreatic Juice is also said to be alkaline. 
^H^Xhat the litomach is absorbent may be proved by the expe- 
^Hfeent of placing a ligature round the intestine of a dog, just 
^H|Bow the pylorus. It m then found that soluble substances 
^placed in the stomach pass rapidly from it into the circulation. 
It is probable that all substances which are easily dissolved 
pass through the coats of the stomach. That the surface of 
the intestines is absorbent may be proved by the disappear- 
ance of enomata thrown into them, Liebig states that a 
solution of common salt, in the proportion of one part to 
eighty of water, disappeared so completely in the rectum, that 
an evacuation one hour afterwards was found to contain no 

Kre than the usual proportion of salt. (Animal Uhemiittry, 
77.) 
On the mucous surface of the small intestine are a number 
Bmall projections, called Villi. Within these are the ori- 
tal Chemiitry, vol. ii. Art, " Gattrie Juke.' Set also the recent eiperi- 
>!■ or Dr. Smith, of Pliilndelphia, ou AleiU Si. MurLin, tbc Cnnndiaa. He 
Axind ID hii Btomach'secrelion no free Hjilrocliloric or PhoEpboric acida, aoc 
Kid pboapbate of lime, — oalf Lactic acid. — Mtdkal Exiiminrr, vol. lii, tSiie. 
* " Dans le sue gaalrique il 7 a deui agents: I'acide, qui ramolllt et gouSe 
niati^re axotie; la pepsine ou la chymosiae, qui eo determiDe la liquufHCtioa 
I pbjnomine analogue il celui de la diseUSe Bur Vamidon." — Dumai 
it CMmii, I. »i. p. 380. 
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gins of the Lacteals, a peculiar set of Lymphatic vessels, which 
are engaged in the absorption of chyle. This chyle is a thick 
fluid which is formed by the meeting of the Bile and Pancrea- 
tic juice with that part of the digested food which passes into 
the Duodenum. It is generally white, from the presence of 
fat. Now these lacteal vessels are no doubt absorbent, but 
are they ever engaged in the absorption of medicinal solutions ? 
It seems that they are not in ordinary cases at all concerned 
in this ; for three chief reasons. In the first place it appears 
from the researches of Bernard and others that the lacteal 
system is a special airangement for the absorption of fatty 
sub$tance9« and that other matters, such as albuminous com- 
pounds^ pass for the most part into the veins, and thence to 
the liver. Besides, it seems that these lacteal absorbents are 
only in action during the digestion of food, when the epithe- 
lium on the surface of each villus becomes loosened, in order 
to allow to the chvle an easier access to the lacteal within it.* 

m 

So that it is likely ihat a small portion of the fluid or soluble 
substance would be insafiictettt to roitSBe them to action. And, 
in the third p)aov« dinK't expertments of a dedsive kind have 
kf^Mi madfj" on thb poiint. Ma^eeiidie has foud that the liga- 
tWDf of the lacteal trunks do^ not prevent the oecwraice of 
poiB$%>nin^ frvxu agents intr\vi«i.vd inu^ th^ bow^ And Tie- 
dettaan and Viuielta haxv cmrytfuIlT sootjchl in tike chyle tor 
a uuuiber of diionHx; ui^ictOK^ adstiJDiBtenpd to animab in 
tkiftr tfvxxL attd kavy Keou u&aMo to sie<«Mt any of them there. 
$o toat.. witb^ t^^' ifXoej'CN^ii f^r&dkfis^ of £u» aad fixed otk* we 
may ^^^«jClMl^^r s.vttci'^frio t&bat ao qM^iicaLal $dk<caB<«sp«aBiBto 
tW sy:$c^itt t&rvHK^ tine lactifuu^ ^: tSba; all aie absorbed by 

I: ^w^tfiOBS ^r^«ik>ar ^aj^; t^ E^ aavi F^uKDHKac jme say 
W e0^?Kf^ aa 7v^itfect^K^ t>^ ji ^i^^xi^if scaair v>fnaLa m^inacs 
t&cia: are jx»$oi^>C^ :a :^ j^cak^^crtc ;$«fv*nrcroak sm aay tk«$ piro- 
vttre Ae aWrrrcfcrti oc :c»««w«r sti;>i$caa».>fts >t w wok li %be 



^ nil ?^Mti«^ ihMctt^ >iM^>% «i«c « i|K :?ic^ ^ML 
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' Having briefly considered the secretions which meet the 
medicine on it« first entrance into the Bystem, we are next to 
inquire into the mtinner in which this medicine gains ndmis- 
8iun into the blood. In the finit place it must be in a fluid 
state, or it cannot be absorbed at all. It will be most conve- 
nient to consider afterwards how different remedies are to 
be reduced to this condition. 

Now the force or process by which fluids are enabled to pass 
and repass throngh an animal membrane, has been named by 
Dutrochet. £ndo»moie and Ero»tnote, according as the current 
tends inwards or outwards. 

There are fluids on both sides of the membrane. The cir- 
cumstances which determine their passage are mainly five. 
1. The dengiliei of the liquids: other things being equal, the 
lighter of the two tends to pass through the heavier, more 
than the heavier to the lighter. 2. Their attraction for the 
intervening membrane. — That one passes through most which 
has the greatest affinity for the membrane. 3. The affinity of 
the fiwiilt for each other. — A fluid passes through more rapidly 
when it is readily taken up and dissolved by that on the oppo- 
site side. By virtue of the last two laws, but contrary to the 
first, water passes through to alcohol more rapidly than alcohol 
to water. 4. The motion of the fluid on one sidi- promotes the 
pae&ge through of that on the other, because it is carried off 
KS fast OS it permeates the membrane. This also will cause 
endosmosis in defiance of the first law. This may be proved 
by a simple experiment. Let a large vein, cleanly dissected, 
be attached at one end to the stopcock of a vessel containing 
pure water. Let it then pass through a basin containing a 
strong solution of Ferrocyunide of Potassium, and lei the other 
end hang over ajar filled with a solution of the Sesquichloride 
of Iron. If the (rock be now turned, and the water be allowed 
to pass through the vein into the vessel beyond, the solution of 
Iron will quickly acquire the tint of Prussian blue; for the 
heavy solution in the central vessel has passed through to the 
simple water of the vein, mainly by virtue of the motion of 
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the latter. It will be seen directly that this is a matter of 
considerable importance. 5. The last law is that any pre$9ure 
on the fluid an one nde of the membrane has a powerful in* 
fluence in determining the passage of the current from that 
side. (See Liebig'% Animal Chemistry^ p. 72 ; Liebig on the 
Motion of the Juices ; the Lectures of Profeuor Matteueei 
of Pisa ; and Ihr. Robinson on the Cireulatian of the Bloody 
pp. 64-62.) 

The mucous membrane and the coat of the capillary ressel 
beyond it are probable subject to much the same physical 
citnditions of absorption as those which are thus found by 
experiment to regulate the passage of fluids through dead 
animal membranes. 

As to the first condition, it is probable that the ailment or 
medicine which is digested, however solid and dense, may be 
diluted down by the gastric juice until the solution is of less 
specific gravity than the serum of the blood. With the second 
law we are not so much concerned, as the medicine after solu- 
tion has generally no repulsion for the animal membrane. So 
also with the thini as the serum of the blood mixes readily 
with all watery fluids. The fourth, viz. the condition of 
motion^ is of great importance : for by it the motion of the 
contents of the capillary vessels will tend powerfully to deter^ 
ttuuo the passage through of the liquid on the other side. 
Fifkhly^ the influence of pressure on endoamoeb is one whidi 
is c^rtainlv exerte\l in the case of the stomach and intestines, 
whioh are muscular, and during the process of digestion con- 
tract on their c\^ntents with cv^siderable force. It very much 
hastens the prvK^es;* ^^ endv^oKHic permeation, whi^ in ex- 
periments m;ide on de^d ti^^uei^ is found to be very slow.* 

* S^oS '.* t>* c*« vx >;*sju;i wVe« ti^ »««Ur pcvRVR of A« iatcttiM 
¥fc\i*t «^v\>«>i iVe ?«y^«r« >N3t :V< t-kjcxTaLT j-rKwi im A« oifccr »de. Thii 
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"his eontrsction, together with the circnlmion of the bloo<i in 
the capillariea, would doubtless be sufficient to determine the 
passage of the digested matter iDKards, even in opposition to 
the first law. 

Under the first proposition I hare shown that the majority 
of medicines are absorbed into the system. It is now seen 
where and how they are absorbed. But it still remains to be 
eeen what particular substances or claeaes of medicaments are 
thus taken into the blooti, and whether while so passing they 
undergo any modifications. 

The following, then, are the chief classes which I believe to 
nndergo solution and absorption in the intestinal canal. They 
comprise the great majority of all substances used either aa 
food or medicine : — 

1, Mineral substances soluble in water. 

2. Mineral substances soluble in acids. 
. Mineral substances soluble in alkaliea. 
, Vegetable products soluble in water. 
. Animal and vegetable substances rendered soluble by the 

gastric and intestinal juices. 
8. Fatty and resinous substances soluble in allcBli. 



m 

8. 

Ibsoi 



^ 1. All soluble mineral substances, — acids, alkalies, suits, and 
■nhle compounds of the earths and metals, — are absorbed in 
I stomach and intestines. The conditions of the process of 
llsorption have been already stated. When solid they are first 
dissolved; when in a dense solution, diluted down by the gas- 
tric fluid before they are absorbed. Thin watery liquids, are 
quickly taken up. Motion on une side, and pressure on the 
other, hasten the process. 

Various pi-ecipitstiona and re-Bolations are likelj to occur between 
these KilnUuTiR of mineral Bubstances ami Ihe digeetive fiaids which ara 
poared oat tu receive them. In do rnae does kn nbrclute neutrnliiation 
or tiiattuD of the foreign agent «eem lo result frum its chemioul incom- 
patibility with the aniinal Huids. The mineral acidx, aslt« of the metala. 
Alum, and tlie tatrniu principle of vegetables, must at firet be more or 



\ 
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less precipitated by the albumen and pepsine of the gastric juice. But 
Mitscherlich, in observations on the gastric juice of the bullock, found 
that the mineral salts were at the same time partially precipitated and 
partially dissolved by it. This latter portion may at once be absorbed 
from the stomach. The other portion may be rendered soluble, sometimes 
by an excess of the mineral itself, sometimes by the aid of alkaline 
matter in the secretions of the small intestine. The mineral alkalies, 
alkaline earths, and their salts, cause no precipitate at all with any of the 
animal fluids, but rather assist in retaining them in a fluid state. These, 
therefore are named Fluidifianis by Mialhe, who entitles the others 
Coagulants, When these latter escape being fixed by combination with 
albumen in the stomach they must meet it as soon as they enter the blood 
— but there the coagulum, as fast as formed, is dissolved by the agency of 
alkaline or saline matter. 

There are yet other chemical incompatibilities which may interfere 
with the Si>lution of medicines in the stomach and intestines. The 
gastric juice contains Chloride of Sodium, and it has been supposed 
that the soluble salts of Mercury (Protoxide.) Silver, and Lead, must be 
neco$sarily pn>cipitated by this in the form of insoluble Protochloridee. 
Mialhe supposes that the precipitate is then dissolved by the agency of 
some more of the alkaline chloride. This may be so ; but I must con- 
sider it far frxun proved. A small do^e of Nitrate of Silver is more 
efficient than a Iarp» dv>^^ of the ChWide, which is considered by 
Trimsscau to l^ nearly inert. Thus we cannot imagine that the former 
chan^re^ into the latter dir^tly that it enters the stomach. The Chloride 
of Lead, suppi^in^ it pn^luoe\l. is to s<>me i>)nsiderable extent soluble in 
water. The Chloride of Mervury may be dissolved, as I have found, by 
the ajirencv of the bile, Mv exivriment9 hare caused me to doubt the 
p«>s»ibilitT i^ the ne^-^^lution of the«e inj^^luble chlorides in the manner 
sucjpested by the French therapeutist. The salt* oi Mercury. Silver, and 
Le«d. are dvHibtle$» abcfk^rbed. They may iv^asiMially undergo partial 
prnvipitation by alkaliut^ chlorides in the ibie»unal canal. But I cannot 
rejTi^rd the reactiv^ns enumerated by Mialhe in the Usht of a general rula 
as ^^ the manner v^f their aK$K>rpl)^^. 

The inter^tinal s^rv-retiv^os <\>(ii;iin alkaline carK^nates, Thes»e would 
prvvipitate a ^rry^t numWr vnT the vVLiie> % f the metals ^>bi soluti«^n8 of 
their j»it^ i\H;«d they cvMiie in AMitaot wi:h thesi. But in many eases 
the metallic jkxiutiixi is at \>ik>^ abs^Nrl^ fTv^al :he suMtteh ; and when the 
mineral de^^^xnis t<i^ the »mail iuteistiiwv it is ptv^^l^biT in the fonn of a 
<v>agulum or me^alUx*' albumiuav^ >iih>oh w^ts fviT the actk«i of an alkm- 
line ««>Mk>n b\ whioh it aM^v ^nallv W wstiKysi tw» j^i^atkm. 

I believi^ «y Bfeay thas «>ygK^iKle that a;! wiMeral s«h!«UM«is iauodiieed 
in a »xaie of mIucm «m^ Ke a^M^rMl ui ilie 
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I state in which th?; entered, o 
which is ita equiTalenl. 



p otbor soluble ai 



All minerals solublo m water are absorbed in tlie stomach 
and intestines. I am not inclined to make any exception lo 
this rule. This leads me lo make some remarks on tht En- 
dotmotic theory of the action of saline purgatives. 

M. Poisseuillc found that the sernm of the blood would pass 
through an animal membrane to a solution of Sulphate of 
Soda of greater speciGc gravity. He thus concluded that an 
ordinary saline purgative of greater specific gravity than serum 
(1-028) acted by causing the passage of this serum outwards 
into the intestine, producing a watery evacuation. The theory 
was taken up by Licbig and Matteucci, and by Laveran and 
Millon. Dr. Pereira and Dr. Golding Bird have drawn some 
practical inferences from it. 

It is said that when a saline is absorbed it produces diuresis, 
and no purging ; that when it purges it is not absorbed ; that 
when given to act on the kidneys, the solution should be so 
dilute n» to contain less than five per cent, of the solid ; and 
when administered as a purgative, the specific gravity should 
be considerably above 1-028. Now, I do not deny that a weak 
solution is more likely to pass off by the kidneys, and a dense 
one by the bowels ; but I consider this due to the fact, that 
the kidneys are the proper emuncturies of water, and of such 
matters as are soluble in it. But I believe that these solu- 
tions are equally absorbed, both heavy and weak, and tkat 
the purging or diuretic effect depends mainly on the quan- 
tity of the salt, as the kidneys will not eliminate beyond a 
certain amount of it. I must allege, to support this view of 
the question, firstly, some arguments d priori : and secondly, 
sume experiments which I have made to satisfy myself. To 
consider first the former. Analogy is certainly against this 
theory. Other purgatives from the vegetable kingdom pro- 
duce tbeir effect when injected into the blood, and are yet often 
powerfully hydragogue. What effect on the process of endoB- 
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mosis can be exerted by Castor or Croton oils, or by calcined 
Magnesia ? On turning to what we know of the theory of 
digestive endosmosis, we find that the solid parts of the food 
are diluted down so as to be absorbed, and that the influence 
of pressure is to be taken into calculation. It was laid down 
by the great Boerhaave that a necessary requisite for the for- 
mation and absorption of chyle was the contractile force of 
the viscera. ( Van Stneten*$ Comment vol. i. p. 290.) This, 
in fact, would press the fluid into the absorbent vessels, even 
if against the other endosmoiic forces. Further, a fundamental 
principle was insisted on by Dutrochet — that even when the 
liquids on the two sides varied in density, they would both 
pass through to each other, though in different proportions. 
The ultimate result of this would be. that a heavy saline solu- 
tion would bo diluied down to the specific gravity of the serum, 
and would then pass thn^ugh.* This point I have illustrated 
in my first experimoni. Thus it seems that my view is favour- 
t\l bv those rhvsu"iil laws, Bu: even if it wer? not so, I should 
not W inolinovl to adn;:: tha: all the endc^motic processes in 
the living Ksly worv ^t'i:ula:^^^ by merely physical tendencies. 
This car.ttv^t be the o,^s^ w::h s>v>me of the secretions. The bile 
is v^f h:c^♦c^ siwifio crav::v than the serum of blood. Urine 
in hea^.:h is --^^or. V\:: :u A:*Sies often much higher. The 
prvx?uo:^n; v^f ;h;>o Svvrv:::r,s. vMfeHrg in density from the 
5«erv.rtt of MvWU «ou\i So ;r,vN^r.s^:eni wi:h the first law of 
cisuNs^vXi^:*. Ij^;N\ %t £r,d tr.a: in raaaT known cases the 
:h<v>rv %>.:.->. I at»: vvr.rosf.r^: xvv* r^s'*: feoVi cood. Seidliti- 
%:ji:<T Ar,,i S^'**^A:tr **v S :>. ir, ,^«r. :,^ Se purgative. In both 
tie s:*^^':^^ cr^^-in :> v Vv :r*: ;•" :^rf s<frsrs v*f blood. 

n.^ £:^:. A>\\v\; r^ t,* lv'r^r.v.*r.r;, Vas a deasiiy of 1-006. 
b cvxjitJk y,> "ir, r^^^y XV.V,; Ivi^S ir:jk:tiS cc" icoi maxt^. Out of 
t^^ ISv ira;r.s xV^vm ,•' :^'ridi» .*: )l*rt«s»* 

* IR .i-s-c <.r,* S. > t» A v-:* V V* vK' :^i^r**- ••» lX'» nKwe^d ate the ialM- 
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ft-mter has a specific gr&vitj of 1*026, and its solid con- 
tents are about 3o per cent. Bat Dr. G. Bird eaja that less 
than five per cent, of saline matter constitutes a liquid diuretic. 
These then are strong reasons against this idea considered 
merely as a theory. Bnt it can readily be put to the proof. 
With this purpose I have made the following expenmenta. 
Their object is to show that salinea are in all cases absorbed, 
&nd that whether they are sabsciiuently excreted through the 
kidneys or by the bowels depends more on the quantity admin- 
ietered than on the degree of dilution of the dose. 



Exp. 1. — A BnfGi:ient qusntitj of white lagu" was dissolted in four 
ouneee of water to raisu ila ipecific gravitj to 1-028, that uf the serum 
of the blood. A sufficient quantity of Sulphate of Magnesia w&s dis- 
aolved in another ounce of water, to render it of the deoHilj of 1060. 
This bearier solution was iDtrodac«d into an open wide tube, closed 
completelj below bj a cie«j] piece of bladder. It was introduced into 
a imall vctvtd conlaining the sulatioa of sugar, and arranged «u that tba 
height of the two liquids should correspond. After standing for some 
time, the inner solution mea<<ured two drachms more, and the specific 
grarity had sunk to 1-050. Tbe outer solution, ader mabiog up exactly 
the loss by eTaporation, was found to hare risen in density to 1-040, On 
adding a email quantity of each of the tolations of Pboupbate of Soda and 
Carbonate of Ammonia, a copious precipitate look place. Indicating the 
pKeence of magnesia. Thus it appeared that the fluids paused both 
way*, eomc of the heaij solution of magnesia finding its way through to 
tfa« lighter solution uf sugar. Tbe tendency of this process was evideDtlj 
to an equnlitation of their densities, both by eadosmose one way, and by 
eiusmoge the other. Thus, apparently, would It be with a saline purga- 
tira, and with the serum of the blood. 

Exr. 2. — Three drifbms of Sulphau of Magnesia (a very mild pnrga- 
tire dose) were di»a>]ied in l«n ounces of n-sier. and thuj sdauibter«d 
to a healthy young min. It prodnced. after some time, slight purgiog, 
and some diuresis. Tbe urine, when tested, contained only a ^ery tittle 
more than the uaual quantity of magnetria. The quantity in the doee waa 
less than five per cent, of the solution, and thus, according to tbe endoa- 
motic theory, should hate produced no purging. 

Exp. 3. — Six drachma of the ume salt were ^len in eighteen ounoM 
of water to the same patient. After a few hour* it eaused very copiooa 
and Ion i;-aon tinned watery purging. The urine did not seem to be in- 
cnjaaed. and coDtaioed no excess of magnmia. It aeemed, that in apite 



slight ytirpog, 
itinreaiH. The doe 
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of the dilntiMi. tbe qnmntin of tfap nit wu bo Urge, that it c«i>U not 
put off bj llio kidners, and oo was eUmmucd frum the blood bv tb* 
Unrela, in the BUne wbj u other purgatiTe roedidnea. | Vide C&thftnlo. 
u4 Cb«p. IV.) 

E«P. 4.— Thi# trial wm the rererw of tli« hwt. TSro seraples of 
of Putoah vere diBBoked in thTM disrhms of water, and thut 
admin iitered. The Bulatton then contained about tw^nt; per cent of 
the «&lt. According to the eodoemouo theory, it should have caused onlj 
of its deneitj. Il did not do so, but produced 
Email, that after absorptioa it was eaeilj elimi- 
iial«il hf the kidneys. The alkalinity of the nrine which reeulted was a 
pri-iof of the ab«orption of the wit, and tU passage into thia aeeretioii in 
the form of a carbonate. (See Prop. VI.) 

Exi>. 5. — (In Chap. IV., Art. Sulphate of Hagiteiia, will be detailcid 
■ome experiments designed for the purpose of etill further demott- 
itrating the modat opirraniU iii this salt and other« like it. One of tbeee 
may be quoted here, as bearing directly upon the subject in hand. It 
proves that a dense solution t>f Sulphate of Magnesia is absorbed in the 
intestinal canal.) 

Three drachm« of Sulphate of Magnesia, dissolved in three ounces of 
water, forming a sotutiun having the density 1*060. were injected down 
the throat of a healthy dog. It was killed after three-quarters of an 
hour, and the whole contents of the stomach and intestines, none of 
which had been lost either by vomiting or purging, were subjected to a 
careful nniilysis. The result showed that only fifty-five grains of the salt 
rMnained out of the three drachms. The rest must have been absorbed 
into the blood. 

To sum up these experiments. The first shows how. in Hn experiment 
madn ont of the ImhIv, a dense fluid will pass through to a light one oa 
the oppoiite side of a membrane, the densiliea of the two being at tbe 
Mitne time gradually equaliied. The second and third demonstrate that 
B solution of low specific gravity will occsston purging, nhereoii, accord- 
ing to tho Endotmolic thuory, it should not do so. And the fourth and fifth 
allow that a dense solution is absorbed ; whereas, according to the Bndot- 
molir theorf/, it should not be absorbed. 

Thone experiments are in favour of mj views, and certainly 
OMt diaoredit on tlie theory of Poisseuille.* 



* " Ws Mient to lh«ge coneliisione in ihe mnin, and we canool avoid ex- 
prMnliijt oiir Bstonlslimcnt ibnt a doctriue fouaded upon such uneAlisfadofT 
d>ts M M. Poisioulllr's uficrimonU with the Endosmomeler should have ifr 
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I beliere, m I htTe before said, that Sulphate of Magnesia, Sulphate 
of Soda, and all solable salines, are inTariablj absorbed in healthy con- 
ditions of system, whether they proTe pargatiTe or not pnrgatiTe. It 
has been jost shown that a dense pargatiTe dose of Epsom salts is rapid- 
ly absorbed in the intestines, — so, a fortiori, mutX a weak sdotioo be so 
disposed of. 

There are other more indirect proofs of this absorption, as occurring 
with pargatiTe doees. (Of coarse a diuretic dose, after which the salt is 
diseoTnred in the urine, must hare passed through the blood.) 

Schulti found, in a man who took one ounce of Sulphate of Soda each 
4ij for two days, that the amount of fibrine in the blood was lowered 
from 5 to 1'9 Hi 1000 parts. This must be explained by supposing that 
the antiplastic saGne, bj ita entry into and presence in the blood, had 
hindered the formation of this ihrine. Again, it is well known that 
the action of a purgatire dose of Epsoas or Glauber's salts is mate- 
riaUy aided by any condition that faroars absorption. A small dose 
will suffice, if giren on an empty stomach before breakfiut. And eont- 
bination with a minute proportic*a of Tartar Emetic, which aids abeorp- 
tioQ by relaxing the Tcssels, will oAen powerfully assist th? operatioB of 
a pargatire. 

Since the aboTe experiments were made by me, some others of the 
aame kind hare been instituted by two German phyncian-s Anbert and 
Boehheim. 

Auben has anired at the same coaelusioa as myself in erery particu- 
lar, lie shows that the operation of a purgatiTe valine does not depend 
in any way on the density uf the si>lation« He also beUeres that such pur- 
gatiTes act after entry into the blood, for he finds that a solution of Sul- 
phate of Magnesia injected into the Tcins of a dog. caoses purging. 
(Zeiiackrifl fur RoiUmdle Mtdizin, 1nS2.' 

The inquiries of Buchhetm seem to bare been Terr ample, and rery 
carefuDy conducted. He. too, find« that a sufficient dose of Epaom or 
Glauber's salts will produce purging, whaterer the degree of dilation. 



ceired so ready aa aueat as it hac done in fome high qoarten.'* — Rewinc m 
MontUjf Jimmai o/MeHtmi Sdmee. 

(• As confirmatoiT of these expcriiaeins, we may add that it haring o cc i u itd 
to OS that if this endosmotic theory were ^nt with respect to the iateftinef. 
which hare a compooad stroctore, it aiight also apply to other parts, more 
especially if greater length of time coald be allowed for iu v^tatJo^j^ — accords 
ingly, in a case of ascites in a p^est with rerr thia istegnmetits, we kept a 
solution of sihs of great density eooftaatly over the ai>dom en , bat there re- 
•olted neither dimiaatioa of the toid from whhia nor iziercaje of that 
out.' i^y-Makm m JhAMm Qmrnrtgri^ Jcmmmi ^ Mmbml 
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That when it purges Igm, or not at all, it pnnsoe out in th« nrine, pR^ 
daoing diuresis. Thai irhen combined witii a suffioieat dwe of Morjihia 
or Tannic acid, no purging is produowl, the salt ptusing out in the urine. 
(This 1 Iwliove tu be because these agents retard the txcrttion of the *alt 
bj meauH of Ibe loner buwel.) Wboji it purges it passes out with the 
fujous. ( rieTordt't Archival, 1854, Part I.) 

In opposition to tbe Hialemcnl of Auhert. Biit-hheim asserts that a 
hdlf-ounoe dose of Sulphate of Suda, dissoired in wnier and injected 
into the jugular rein of a dog, did not cause a putting, bu( passed out in 
the urine. 

And in another important point I beg tu differ from him. He eupposea 
that the saline, which is found \>j him to pass out Hluijg with the fmccs, 
liOH remained in the intestinal canal frum the period of indigestion ; whereaa 
in m; experiments on Sulphate of Magnesia (see Chap. IV.) it is shown 
that the nalt is firat absorbed (probablj in the stAmauh and duodenum.) 
and afterwards again excreted into the bowel {probably at the lower 
pnrt of the canal.) So that in place of remaining oil tbo time in tbe 
cavity of the intcstiue, the saline fulfills in Bucceaaion two Importanl 
therapeutical rules, — the first, that all soluble matters must be absorbed ; 
the second, that alt maturials which ini'reose a seor«tiuD must them- 
selves pass out of tbe system along with that secretion. (See ElimiDS- 

It is stated by Dr. CarpeDler that if a ligature be applied b«l<i« the 
pylorus of an animal, and Sulphate of Magnesia then inirodaced iiilo 
the stomach, purging is produced. This could only be by the abaurp- 
tion of the salt, aud ito subaeijuent action from the blood on the mucous 
membrane of the bowel below the ligature. This experiment is unao- 
thentical«d, but, if Tcrifiod, would certainly be strongly in favout of the 
view adopted by me. 

Mialhe, in hii late work ( Chimie ajijiliquie d lit Phyxiotogie eld la Thtra- 
peulique, 1^G6,) contrarcnes the statement of MM. Lavernn and MilloD. 
— that Rocbelle salt is never absorbed and never paaaes into the uriue 
when given in a dense solution, whatever be tlie dose. lie finds, like 
Wijhlcr, that it always renders that secretion mure or less oikalina, i, «. 
that it is absorbed, and the alkaline carbonates formed by itsoiidatian in 
the blood are eliminated through the kidneys.* 

This point being so far settled, and there being no physical 
reason why any other soluble mineral substance shonld not be 

* " Nous nc sommcB pas arrivt aux mEmes rtsullats (que M. Laveran ;] aoai 
a*0BB lecoonu que, duux lout la cat d'nd ministration du sel de seigaelte, U y 
a abiorption du ael el alkalisBlioa de I'urine." — p, 61A. 
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absorbed — ^it being moreover proved, by repeated experiments, 
that thej all pass into the blood — we therefore proceed to the 
second class of bodies capable of absorption. 

2. Mineral substances soluble in acids. — It is apparent that 
if any insoluble substance will admit of easy solution in the 
fluids of the stomach and intestines, it may be brought to the 
condition of a soluble one, and thus absorbed. Now the gastric 
juice is acid. This reaction has been yariously ascribed to free 
hydrochloric, acetic, phosphoric, and lactic acids ; also to an 
acid phosphate or lactate of magnesia. There is every reason 
to conclude that this acid is Lactic acid, which would be easily 
formed out of the constituents of the food. 

But we have now only to regard the gastric juice as con- 
taining a free acid. This would reduce to solution the car- 
bonates and oxides of all the metals ; less perfectly when an- 
hydrous, more easily when in the hydrated form. In this 
manner are probably absorbed the oxides of Iron and Silver, 
the carbonates of Lime and Magnesia, and other Medicines of 
the same kind. They would be slightly modified, being ab- 
sorbed in combination with the (lactic) acid of the stomach. 
In this they would differ somewhat from the substance already 
soluble, which would probably be absorbed unchanged (or in 
combination with albumen,) unless we accept the alkalies and 
their carbonates, which might be similarly decomposed. Even 
these, if given in solution, would probably be dissolved faster 
than the gastric acid could be secreted to neutralize them. 

Other insoluble substances, such as the metallic sulphurets, 
might be more or less dissolved by the action of this acid. 
But as a great part would necessarily escape its influence, 
being propelled onwards by the muscular contraction of the 
stomach, it follows that insoluble substances of this kind are 
much less active as medicines than similar compounds intro- 
duced in a soluble state. It is also likely that a certain quantity 
would be sufficient to exhaust for a time the acid gastric secre- 
tion. 

We now pass on to a third class of mineral products, which 
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though insoluble both in water ami in aciil, jet being soloUe 
in alkalies, appear to be in this way prepared for absorplioa. 

3. Mineral boiliea insoluble in water and in acid, bat sn- 
lable in alkalies. — These remain unaffected by the action of 
the gastric juice, but on passing on as far as the centre of the 
duodenum, they meet with two alkaline fluids. These are 
the bile and the pancreatic juice. We know that some Bach 
insoluble bodies pass into the blood. It will be shown in the 
proof of the next Proposition, that they cannot do bo without 
being first dissolved. Therefore, there must be in the intes- 
tinal canal something capable of thus dissolving them. For 
this purpose these two alkaline secretions are well adapted. 
As an example of such mineral bodies, I may adduce Sulphur. 
It unquestionably passes into the blood, and is found there iu 
combination with alkalies, as a gulphuret or sulphate. It has 
been detected in the urine of those who were taking it, by Dr. 
Ronalds and others. Although it has been questioned by 
Laveran, there is, I think, no mineral substance of whose ab- 
sorption we possess a more complete proof. It is probable that 
Iodine, Bromine, and some of the hydrated metallic oxides, 
enter the blood in the same way. So, without doubt, doea 
ArseniouH acid, which is rendered absorbable by conversion 
into a soluble Aisenite of Potash or Soda. We may add to 
this list the insoluble Albuminates, e. g. those of Copper and 
Antimony, produced by the contact of the gastric juice with the 
solutions of the metals. These are again rendered soluble by 
means of the inteslinal alkali. (See above, p. 77.) 

Tliough I hale out myself thought it right to do ao, I must observe 
ihnt Kumu would add here another gruup — Mineral tubtlances tolubU in 
alkaline ehloridei. The only minerals of iuipnrlance to which thie coalil 
apply an) the insoluble Chlorides of Mercury acd Silver. Calumel U a 
tnedioine of great interest; but the Chloride of Silver is seldom or 
iiever od ministered designedly, though no doubt this iDsoluble malorial 
is gcncmlly furuied to nome exlunt in the stomach when the sututiuD of 
Nitrate of Silver is given internally. Mialhe oouoeivos thnt all th« 
foliible sails of Mercury (Protoxide.) Silver and Lead, ara prouipitated 
aa inauluble Chlurides by the gostricjuice iiuinediat«ly that the; euier 
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tlie Btomadi. (^^ |>- 78-) As the Chloride of Lead is somewhat soluble 
in wmter, we may eoDfine ourselres to the question of the solution of Cal- 
omei and Chloride of Silrer. 

Thai the gastrie joice abonnds in alkaline chlorides, espeeiallj the 
Chloride of Sodium, has been proved bj the researches of Lehmann. It is 
upon the presence of this agent that Mialhe chieflj relies in framing an 
explanation of the mode of absorption of the aboTe-mentioned snbstanoes. 
But Bonchardat rejects this salt, and fixes upon Chloride of Ammonium as 
the probable solvent And (Ettinger, who has experimented upon the 
snbjeet, throws donbt upon the whole matter, and considers that none of 
these agents is present in snlBcient qnantitj. 

When boiled in pure water fur a long time, a small proportion of 
Calomel is dissolved in the form of Bichloride, as has been ascertained 
hj Donovan, a Subchloride (Hg, CI) being probablj produced at the 
same time. But if boiled with a solution of an alkaline chloride, this 
solution of a part of the Calomel takes place sooner : some Bichloride 
being again produced, or a 8i>luble double chloride of Mercurj and the 
alkaline metaL The Chloride of Silver is said to undogo a similar 
change. 

Mialhe supposes that in this manner a Bichloride b formed out of 
a part of the Calomel ingested ; that this is then decomposed bj albumen, 
with the formation of an insoluble compound ; and that this albuminate 
is lafltlj disserved bj means of the alkaline chloride, and in this con- 
dition absorbed. Some similar process, it is thought, takes place with the 
Salt of Silver. 

To all which I object — firstly, that the chlorides in the stomach are 
probablj not present in sufficient amount to wurk all these changes. 
Secondly, tiliat the experiments of Mialhe upon Calomel were made with 
a mixture of the Chlorides of Sodium and Ammonium, the latter salt 
not being, I believe^ pres^it in such quantity in the gastric juice as to 
be able to take any part in such a process, and the Chloride of Sodium, 
as I have found, being insufficient alone, at least at the temperature of 
the stomach. Thirdly, that the explanation appears to me, circuitous, 
and inferior to others which may be alleged with at least equal plausi- 
bility. 

In devising experiments to sati^ myself on this matter, I was 
at first not sure whether Calomel might not in some degree be dis- 
solved by the action of Lactic acid; or whether the Pepsine, or the 
Albumen in the gastric juice, might form with it sume slightly-si>luble 
combination. Again, Glucose, (or Grape-sugar) is probably always 
pnaeni daring the act of digestion. Bi^bin and Terdeil have found 
that a largo number of very insoluble minerals ^ including Silica) are 
tikin VIP III soBe exteot by a soincion of Glucose ; perhaps Calomel 
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kl*o wmild be aolnble ia thi* w»j. Bol I Iband that neither Lactia Mud 
DOT OlaeuM', DOT > polation of Chloride of Sodium (3 per cenU) woold 
Uke op anj spprecuble mmoaDt of Cslinnel. thoogh digested upon it f«r 
ttrnnij-fonr hoars «t a lempemtnre of 100'' Fahrenheit. I then made trial 
of freBh Ox bile, and foand ibat wune of the Chloride wss diaHolved bj 
it. S», in de&ull of other means, 1 am moet iarliaed to look at the hiU 
■a the digMt^fe fluid, b; which the absorption of Calomel is effected. (See 
Cbap. IV,, Art. Mercury.) 

Thii last eiplaoatioii. if fonod lo be the correct one, would perhapa 
throw some light on the remarkahle variations obserred in the thera- 
peutic effect* of Calomel in different dJEeascs end stalen of the BjBtem. 
In some diseases, i%» Ferent and Cholera, where the biliary secretion is 
dc&cient or faulty, it ia often not observed at all. And it seems to obtain 
entry into the sysieni of adnll« more readily than intii that nf young 
children. 

4. Vegetable substances soluble in water. — These would be 
absorbed with more or le.ss readiness according to their degree 
of solubility. They would probably be taken up in greut part 
by the stomach. Some veget.^ble matters — as Ligninc,* or 
woody fibre, and resins — are insoluble in water. Starch even 
is comparatively insoluble, and thus comes under another 
division, being probably one of those vegetable substanoes 
which are rendered soluble by the aid of the digestive fluida 
of the intestine. 

These soluble vegetable matters are of several kinds. Cane- 
sugar and grupe sugar are readily aoluble.f So also are the 
various vegetable acids. There is another class of bodies 
which is highly important in a medical point of view. These 
are the natural salt of the vegetable alkaloids, of which are 
constituted so many of the active principles of plants. In 
pharmaceutical operations we are enabled by the judicious em- 
ployment of difTcrcnt menstrua, to extract from the crude and 
inert mass those vegetable active principles, and thus to obtain 
in a conci'ntrtitcd form the medicinal power for which each 
plant ia cBlecmed, This process is also performed in the sto- 

■ Liiitilnc, or ('Dttu1osi>, is probnbly digested by some animnli, (as the b««> 
*(r,) wliirli bnvp tbo power at cottifr^iag it. like starch, into Dextrine:, 
f Ltlimaun doubts wbetber Gum, Ibough lolubje, is ever absorbed. 
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taach. By digestion an<l concoction, with or without the aid 
of acid, it is enabled to dissolve out these soluble and potent 
matters, from the ligneous and bulky tissues which surround 
them. For thongh the alkaloids themselves are in general 
mostly insoluble in water, yet their natural salts which occur 
in the vegetable kingdom are very soluble. The most im- 
portant of these salts, are as follows. In Cinchona bark, the 
Kinates of Quinii and Cinehonia. In Opium, the Bimeco- 
nate« of Morphia and Codeia, In Nux Vomica, the Igasau- 
rate of Strychnia. In Aconite, the Acnnitat« of Aconitina. 
In Colchicum and Sabudil^a, the Suporgallates of Colchicia 
and Yeratria. There are some neutral soluble substances, 
not partaking of the nature of Alkalies. Thus we find in 
Ipecacuanha, and lonidium, Emetine ; in Tea and Coffee, Caf- 
feine ; in Willow-bark, Salicine ; and the soluble active prin- 
ciples of Senna,* Aloes,* and Gentian, are probably of the 
same nature. Many other alkaloids are known. Atropia in 
Belladonna, Daturia in Stramonium, and Hyoscyamia in Ily- 
oscyamus, occur in combination with Malic acid. Cunia in 
Hemlock, and Nicotia in Tobacco, are peculiar volatile alka- 
intaining no Oxygen : thus in two respects they resem- 
6 Ammonia. Tbey too, are soluble in water. 
■ Alcohohc and Ethereal fluids may be enumerated here as 
table products of the vegetable kingdom. Alcohol mixes 
1 water to any extent ; and one part of Ether is soluble in 
1 parts of water. Nitric Ether and Chloroform are also 
Sciently soluble. So is Creosote, 1'25 parts of which dia- 
he in 100 of water. Biit this may be absorbed in another 
wy, as will be seen presently. Volatile Oils and Turpentine 
hie also under this head. They are all slightly soluble in 
The former, when given in small doaes, are probably 
absorbed in this way. Turpentine, when given in large doses, 
may perhaps, by undergoing a change, come under the head 

* II ia not <fel quite dprideil whether Cathnrtint and AUint nre to be regarded 
M tbc tru* pnrgnUre priDciplei ortheec drnpa. (See Rofle'a Muttriu Hcdirn, 
iti BdilioD, pp. 381, GB9,) 
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of vegetable substances dissolved by alkalies. Camphor may 
be included here : oae part is soluble in 1000 parts of water. 

The soluble saccharine and gummy matters of plants, when 
added to the substances enumerated above, constitute an ag- 
gregate which is called the watery extractive of a vegetable 
product : i. e. that part which is capable of being dissolved out 
of it by pure water. 

But there are other active parts of vegetable, euch as oily 
and resinous matters, and some neutral acrid principles, which 
before the; can be dissolved by water, require the aid of an 
alkali. These will be considered separately. 

We now arrive at a fifth class of matters, which are taken up 
by absorption. 

5. Animal and vegetable products dissolved by the gastric 
and inteutinal juices. — First and most important of these are 
the nitrogenous and nutritive oonstitueuls of the flesh of 
animals and of the parts of vegetables. Albumen, Glutine, 
Fibrine, and Caseine are connected together as compounds 
of Frotoiuc. Animal Fibrine and the analogous Glutine of 
vegetables, are quite insoluble in water. Albumen and Ca- 
seine, though soluble, are immediately precipitated by acids. 
This is known to be at first efi"ected by the gastric juice on 
their entry into the stomach. But the action of the gastric 
juice which contains an acid, and a peculiar nitrogenous ma- 
terial, culled Pepsine, — together with the temperature of the 
body, which is about 100°, — causes at length the gradual solu- 
tion of these previously insoluble matters. This is found to 
take place out of the body when the above conditions aro 
imitated with an artificial gastric fluid. The result of the 
process is a viscid fluid, witich is then absorbed. The hard 
Gelatine of gristle and bone is not soluble in water at this 
toraperuture, but is readily soluble in the acid gastric juice. 
The Pepsine seems to be an important ogont in this process 
of digestion, for an acid by itself is found to produce an im- 
perfect solution. The nitrogenous matters thus digested and 
absorbed, constitute that portion of the food which is of most uae 
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in the nutriment of the aystem: for the starchy compoands 
cannot be appropriated to the more solid tissues, although in 
same cases they may be converted into fat, 88 in herbivorous 
unlmals. (Liebig's Animal Ckemittry, p. 118.) 

It appears that the acid first coagulates and awella up the 
aibuminous matters of the food ; and that then, by the 
agency of Pepsine, the coagulated Albumen, Fibrine. Caaeine, 
etc., are all transformed into one and the same substance, 
Albuittinose (or Peptone,) which, unlike them, is readily ab- 
sorbed, and is neither precipitated by acid nor by heat. 

Starch is itself one of this class. Tiedemann and Gmelin 
found that by the action of the gastric juice it was slowly con- 
verted into Dextrine, which afterwards changed into grape- 
Bugiir. Both of these are very soluble. From the researches 
of Bouchardat and others, it appears that other fluids, as the 
Saliva, the secretion of Brunner's glands, and the Pancreatic 
juice, possess also this power of converting starch into a more 
soluble compound. And whereas it is found that a free acid 
hinders its transformation, and an alkali assists it, we must, I 
think, ascribe the chief part of this work to the Ptyaline of 
the Saliva and Pancreatic fluid, a principle analogous to the 
Diastase of vegetables. {Minlhe, op. eit.) 

Thus the nitrogenous principles are digested in the stomach, 
and starch ie probably reduc«d to solution and abgorbed in the 
email iDtestine. 

This change of starch is the first of a series of transforma- 
tions, now ascertained, the ultimate result of which is its com- 
bnstion and resolution into carbonic acid. Thus the nitro- 
genous compounds are called the nutritive, and the starchy 
materials the eolorifacient elements of the food. Considered 
as medicines, these substances belong to the division of Ali- 
ments. 

6. We have already considered some few mineral substances 
which are absorbed by the aid of the free alkali contained in 
the Biliary and Pancreatic secretiuua. The sixth kind of 
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absorbed matters consist of some vegetable and animal pro- 
ducts which can only be rendered soluble by a similar agency.* 
Fats and oils, resinous matters, and some principles resembling 
resins, come under this head. Fats and fixed oils consist of 
ftcids, as Stearic, Margoric, and Oleic, insoluble in water, in 
combination with a base, Glycerine, which, when isolated, is 
soluble. With a free alkali such a fat forma a soluble sail, 
called a soup, and the base Glycerine is set free. 

In Man the Bile and Pancreatic juice are discharged toge- 
ther in the middle of the Duodenum. The fatty matters of 
the food are not absorbed before they meet with these secre- 
tions. But, after they have mixed with them, a milky fluid 
called Chyle is formed, which is then taken up by the lacteal 
absorbents. It passes thence into the thoracic duct, meeting 
there with an atbumtnoas lymph, and is discharged at length 
into the general circulation at the junction of the left jugular 
and subclavian veins. 

M. Bernard, in some papers laid before the French Aca- 
demy, stated, as the ret^ult of his experiments, that the func- 
tion of the Pancreatic juice was to reduce the fat to the con- 
dition of a white emulsion. He found that no milky Chyle 
was formed when the Pancreatic ducts were tied in dogs. He 
considered it absolutely necessary that saccharine and albu- 
minous matters should be absorbed by the capillaries of the 
Portal veins, and then pass through the liver ; and believed 
that the sole function of the lacteal was to take up fat thus 
emulsified. His experiments and inferences received the high 
sanction of the late M. Magendicf 

M. Frerichs has since affirmed that, whatever be the func- 

* Liebig (Auim. C/ifmulry, pari i. p. 76) Btnles Ihat tlie Bile containi Car- 
boDnlu or Sods. So aba don LchmnQn \Pkyiiolog. Chen, ral. ii.) That the 
Pancreatic juice JB alkalioe, was first ataled b; U. BernarJ, and hu lince brcn 
abuodanll; confirmed b; Schmidt and others. [Bril. and Fbr. Mtd. Chir. 
Bmicw, lB5e, p. 221.) 

fThe emiilaifying action of the Pan r renlic j nice ha« been dupoled by 
Frericha, Schmidt, Bidder, Donderi, and others. 
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non of the Pancreatic juice, the Bile, by virtue of the alkali 
ffhieh it contains, is an indispensable agent in the absorption 
of fats. But M. Bernard has also found that the Pancreatic 

? also alkaline in health. 
I Whatever be the particular function of the Bile,* it may 
ksonably be concluded that the alkali contained in one or 
1 of these fluids is engaged in the sapoai6cation and eolu- 
I of the fatty and oily matters, which perhaps are first 
bnlsified. If it were not for this, thi.'^ alkali would seem 
thoat an object ; and further, it is contrary to all we know 
t the process of absorption to suppose that oil could pass 
rvngh to a watery fluid without the intervention of an alkali 
It reduce it to the soluble state. f 

I Thus it would seem likely that by means of the Pancreatic 
alee, with or without the aid of the Bile, fatty matters are first 
emulsifit-d, in order to undergo an increase of surface, and 
then Bgnin saponified before they can be absorbed by the 
lacteal villi, ^ 

The principal fixed oils which are usod in medicine are 
Castor, Olive, Almond, Croton, and Cod oils. It is certainly 
to be regarded as a very beautiful arrangement in the animal 
economy, that those substances which are not acted upon by an 
acid fluid should be subsequently subjected to the action of a 
free alknli, so that by the successive action of these solvents, 
together with the peculiar process of stomach digestion, the 

* LfhmuDD coDaiden thai Ibe bile at least participates in fatt; digestion. 
Por Bidder and Scbmidt foand Ibat lying Iba Paocre&tJc duct* of Baimals did 
not preveat the injeftioo of tbe laclealB with whiM cbjie ; ud the otber band, 
vh«i] a biitarj fistula was eatabL'shed in dogs, two and a balf limea Ins* fat 
FDiered ibeir sfStems tban before. 

f Bcre 1 maj adduce tbe opiDioo of liro high anlboritiea on tbe subject oT 
abiorptioo : — " II cit certain que rabsorption (des mati^rea gruseea) ae san- 
raii ph^siqueneat avoir lien &i les poroeis dcs intesiias n'euienl pus baif^nte* 
par nn liquide avec leqnel ie» corpa gras auraicnt de I'affinite." — iMalleueei, 
LteoK* nir Ut pMnomtna phytiqaa da torpt vieanli, p. 104 (( irq.) " AuMi 
at fenncmeat qae c'est am bases alkalinea conwnues dans les suci 
cniaani que ['absorption des maliirea gnufU doit itte oniquement 
—{MicUhi, C/iinii appliguie, p. ISU.) 
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greatmajoritjof sabststnces t&ken into the system nre dissolved 
Riiil rendered fit for absorption. 

There seem to be other vegetable substances vhich are ren- 
dered Wuble hy means of alkali in the nay already described. 
Resins form an important class of remedial agents, in which 
are comprised matiy Diuretics, Diaphoretics, and Purgatives, 
They consist chemically of peculiar acids, which, though 
tbeinselveH iusuluhle in water, combine with alkalies to form 
salta which are soluble. They are certainly in moat cases ab- 
sorbed. They have been found in the blood, and detected 
when passing out in the urine. (See Prop. I., and Eliminatives.) 
From this last they may be precipitated by an acid, indicating 
tha Itliey are held in solution by an alkali. In large doses they 
may not be absorbed, but, by irritating the surface of the 
intestinal canal, may act externally as Cathartics, and be 
expelled by the peristaltic action which they escite. But in 
stniill doses thoy enter the circulation tn solution, and affect 
remote organs. The only way in which they can be dis- 
solved is by means of the alkali of the two intestinal fluids. 
Among resinous medicines I may mention Myrrh, Mastic, 
Bcnioin, Storax, Peru and Tolu, Copaiba, Guaiacum, the 
fetid resins, etc. Many purgative drugs, as Jalap, Scammony, 
and Gamboge, owe their efficacy to reein. 

There are, moreover, certain neutral acrid principles, simi- 
lar in their nature to resins, which are soluble only in alka- 
lies, and thus oome under this head. Such are GantbaridiD, 



■ Fram till* w# IcKra > Thci which u uselal in prectict, i. t, that aadi refit 
nu* mcllloknei may Iw nriro brncliriiill; combined bj the prescriber with a u 
lutlon t<r « fm nlkAli. or lU curbonikte. Acidi o|>iiase Ibeir operstiaD ; but J 
wh»n glv»a with u olkali. Ihey may be reduced ai once to a itaw ot perfect T 
toliiUon, in whii'h rondJUon thej will act wiih more cerUint?, and ia amaller | 
d(i*e« than (uch ■• are uiuall.v giTen. Rhubarb tiag been enspecled w c 
all iir a part iif lU cfflcar; to a r*ein, and it is certain that it maj aometini 
b* ailinlnltirrei) with great adraniagn in the Torm of an alkaline infaxion. 
nalnuiii t-alhattlt, if ([i«en diatolrt^ '\n an alkali, will be lest Ukelj to ilTl. I 
late Ihi" iiiiu'on* memlinDe, becaiue enabled lo flow fr«el; otw a larger h 
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Kperin, Pjrrethrin, Colocymhin, Elaterin, and Capsicin, ob- 
taioed frcnn Can tliar ides. Pepper, Pyrethrum, Colocynth, 
Elaterium and Capsicum. But it should be observed that some 
these ftre soluble in Acetic acid ; and if, as some have sup- 
d, this acid exists in the gastric juice, then they might be 
lived in the stomach. 
We may add here some medicines which were enumerated 
also in a former division. Creosote, not very soluble in water, 
is easily dissolved in a free alkali. This substance also, like 
the last, 18 Bolahle in Acetic acid. 

Some volatile oils, especially Turpentine, display a marked 
teodency to oxidiie into resins ; and being themselves very 
sparingly soluble in water, may perhaps be didsolved after 
having undergone this change. Thus Turpentine changes into 
common Resin, which consists of two isomeric acids, Pinic and 
Sylvic. 



Tw^ientine - 
Pinic Acid = 



C« H„ 0, 



and, 



C« H,. + 3 0=C„ H^ 0, + HO 



Of, Oil of Tnrpentine, with the addition of three atoms of 
O^gen, produces Pinic Acid, i. e. Resin, and an atom of water. 
Turpentine, when given in large quantities, irritates the 
surface of the intestinal canal in man, and is not absorbed. 
But in the horse very large doses are found to pass through 
the system into the urine. It is not likely that a large quan- 
tity should enter in solution in water. It seems more proba- 
ble that it may first in some way bfcome oxidized, and then 
dissolved as a reain. The action of turpentine resembles that 
of some other substances which contain resin, aa Copaiba and 
, Balsam of Peru. 

The resins thus dissolved would pass, like other solutions, 

Ktbrough the mucous membrane of the intestines into the Portal 

ipillai 

But of the fats and fixed oils it cannot be said to be proved 
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that they are absorbed in a state of solation, althoagh such a 
conclusion is almost forced upon us by a consideration of the 
laws of endosmosis. They do not pass into the veins, but are 
taken up by the lacteal absorbents. They are capable of wlu- 
tian^ and are thus not in that sense a,^ exception to the rule of 
Prop. II. But in another sense they are an exception to it ; 
for they do not pass directly into the veins, but through the 
lacteal system. It seems that the chief or sole purpose of these 
lacteal vessels is to absorb fats. 

Thus it appears that all soluble substances, whether in the 
food or given as medicine, and in whatever manner rendered 
soluble, whether by acid, by alkali, or by a process of digestion, 
are absorbed in the stomach and intestines. All of them, with 
the exception of fatty matters, pass directly into the blood, 
traversing the mesenteric and Portal veins, to reach the liver. 
From this organ they pass on into the heart through the vena 
cava inferior. I have shown also that they are mostly ab- 
sorbed without material change. Some mineral salts may enter 
into combination with albumen. The stomach lactic acid would 
bo too weak to displace mineral acids. It would, however, 
decompose a few insoluble matters, and combine with alkalies 
and their carbonates, forming salts which in the blood would 
again change into carbonates. ( Vide Prop. VI.) 



PROr. III. — ThtU (ho$f medicines fchieh are completely tfuolubk 
in fTiifrr, and in the gastric and intestinal juieeMy cannot 
yiiiH entntncf into the circultUion."^ 

It w^y at first sight bo objected to this proposition, that 
f;ittY UK^ttors ntav outer the Ltctoals in an undissolved state. 
Uwt this is not pr^noil : and bo^s^ides^ whether dissolved or not, 
wo know that thov aro soluble in one at least of the intesdnal 

* " Th^ v>rm<s\x m«);jt| N^ j^^«1)^V. or i-^jq>ftK)« of bec<»iiung «>, in the fl«ids of 
tK« Uxin^r Kh^v. Wkoi« il OAA b« 4ttf>i»»<JL" JKrik^ L' Art ib 
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the Bile. So that ihej do not come under the 
above definition. 

We bare just seen th&t many medicines which are given in 
the insoluble form are capable of being dissolved in the fluids 
of the intestinal canal. This so much reduces the li^t of per- 
fectly insoluble medicines, that it is difficult to find any that 
come under such a definition. But Charcoal, the simple metals, 
voody fibre, and Nitrate of Bismuth, will serve aa examples. 

Sulphate of Lead is often quoted as perfectly insoluble , but 
this is not the cose. It is dissolved by alkaline chlorides. 
It is soluble in a Golution of acetate of ammonia. These salts 
are contained in the perspiration. Thus the snlphate, when 
substituted for the carbonate, in some lead-works at Paris, 
proved fatal to the foreman, who died of colic. M. Flandin 
found that it poisoned a dog when rubbed into iho skin as oint- 
ment. Even some metals may possibly be brought within the 
influence of weak acids when in a fine stMe of subdivision, as 
Mercury, in blue-pill. Gold, in a very fine powder, has been 
used successfully in syphilis. 

Thus the list of insoluble substances is still further reduced. 
But there is no doubt that many substances which are slightly 
soluble in the intestinal fluids may in great part escape this 
aolution, and pass out with the ffeces just as they went in. 

To a&sert that the particles of an insoluble substance cannot 
pass through the homogeneous wall of the capillary or absorb- 
ent vesselfi, ia merely to slate what follows from an absolute 
physical law, and is generally admitted by physiologists.* But 
even this fundamental datum has been lately attacked. 

* Dr, A. FlemlDg, in ui oniclc id Ihc " Britbb and Foreign Itcdic*! Rertew," 
qootu Uattcucci u lUtJng thai the intentirM vf the &ium»l tiuou t^rj ia 
diameter fmin u'k to fj^f oC an JDch. Etc then nki, Whil ii to prevent 
iDuintc |uutjclet of charcoal tram paising through inch opeainga? Sorelj 
there ii lie'* lome terrible mistake t Matteacci i» ipeakiog of each inleniicea 
as those between mosculai fibres, or in Ibe meshes ufaicoUr liune, — sod tbs 
reTiewPT applies Ibe itaiement to the membmne through which the absorbed 
particles must pass. This is well known lo all pbflialogista as bomugtneoBS 
or baaemsDt membrane. I need hardlj remind the reader Uiai no apetturc* 

7 
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Professor (Esterlen, of Dorpat, has been induced to affirm 
the possibility of the absorption of insolable substances, from 
some experiments which he has made. Finely powdered char- 
coal was administered to rabbits for some days. They were 
then killed, and globules of charcoal, measuring from ^^ 
^0 iifW 0^ &^ inch, were found in the blood of the Portal 
circulation when examined by the microscope.* {ZeiUehrift 
fUr JfationeUe Medizinj 1847.) (Esterlen reasonably concludes 
that, if charcoal can so pass, so also can any other insoluble 
substance. The necessity of solution could then at once be 
done away with, and the blood continually liable to admixture 
with all kinds of heterogeneous and crude materials. (Ester- 
len asserts further that he has found minute globules of mer- 
cury under the skin after rubbing in mercurial ointment. 
{Journal far Prakti^che Chem.y Xo. IX. 1850.) Now, if these 
things were true, there cobld be no need to suppose the solu- 
tion of insoluble active medicines, for they would be enabled 
without difficulty to pass through in an undissolved state. 

I h«Tc ihi^rofore ropeat^^l th« aU^T^-mendoned experiment of (Ester- 
len. mktui: everx pr^<«aUvHi that I conKl think of to guard agauuit a 

fiUlaoT. 

* 

vhAt^^v^r cah Ix' «2:$vVT<'^^d in thi$ K^mbraae, even br the highest power of 
th< <\^m}x>ttn4 mkro^vfK'. So ihAi un>s$ this membraiie onderwent some 
>;^«>ii \v iivurx. r.v^ ;>An:o> ;,£<7«r r«^«ri :» -V Mvm thnragh such a microtcope 
\vuM p*** ihivu^h ii withx^;:: ^<i?•c fir?t dt$»iMved. Bat eTwr substance ab- 
«N\rNr4 m thc^ m;r(j^i:aA: cat aI siwi$; ;<ij;$ ihnst^ At least tvo lajers of this 
•Kwl r*s^ oti< t<U>?:^;r^ ;o :he 3£u*v;is co*i. the other constitntuDg the deli- 
c*u w*:: of th* c*yc:Un x<s«: l^ih«:i*: ce:^ which exhibit pefforatioas 
fc*\< *.N^c« ^.*u\\ *rs»V<c >*f >* KoUA^T «i V;n:bow. as e:dstiiig on the surface 
»>:' 5h^ > :V.; ^v ;h< w:^*:: iv,>j::a<. Sii05;*>i tV.i* Ve cv^sraed, it yet in no way 
AxNN^u-;* !v»* tite ?^^:ii:iSj:v *v jv-vti ?»*»*« V< a»c taea* celU, and throngh a 

• i\ % :" Sf o\<^\xn: i>jit xYi 'jc^frtA 0^ :irf« sr* i«5 «qnal to the arerage 
*^t* xV iV* xN"«^:^'-:-w x*^ iy< ^^vxvi 5v :• :i» >fcrtvie* rf charcoal pssMd into 
iW xv<s5«fV >fc\t ^ 4 »sn; ;>♦ >..,\n- xVC7<t**.-j« r*ss c«t * V<«els haying waUi 
ycv^-xsl tfc-^^ $.^,> ivs'-^.xx* A* V A>w ^-^ :^ WLiTMjoe of these bodies, would 
?<NNSi><> yyrror 1 ,v ^vi-.v^^s *»si av»; ti*: i<«srcT**fe. Fw it is weU known 
a*i KsvNi o^7ftvN\>*>fc ; j^^^at --^vi^^. 5^^* xzc!<c^'ft3^ c^aifrMsion, throngh 
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nmd of highlj pnTt&wl uid fio^lj powdered animal charcoal 
Wfts iritarated for tome time with wuer, in itrder still fu^thi^^ to in- 
crease ilie lenaitj of the particles. S<>me of ihia pule being then ex- 
luDiaed under the microscope, and the particles oarefuUjr meaaured with 
the spider-web tnicrometer, their size was found to average ninv "^ ■"> 
iiK^h, ■om<' being mnoh fmaller, others Inrgvr. This char««l pkste «*■ 
DOW administered, in divided portions, during *even successiTs daja, M 
three rabbits and a guinea-pig, being miied up with (he pjllard whiek 
wiwi giien to tbem as food. At the end uf this time no morbid or other 
mnptom baring been observed, eietrpt the •.■arbonai.'oous character of 
the fiecG8, they were killed bj Prussic acid. On opeoing them, a black- 
eiiing <■{ the inner so rf ace of the stomach and inteetines waa the oolj- 
peculiar appearance noticed. Specimens of the freah blood of each were 
then BUccenive); examined under the microscope, the blood being 
taken from the right caTitiee of the heart, the Portal and raeeentrio 
TeiQB, and the Inferior le&w cavw. An eighth of an inch object glass wa« 
used. In the maj'iritj of cases nothing at all was seen except the blood 
eorpnseles. But in about one out of four obMrrations first made, some 
amorphoua black particles were perceived, the appearance of which was 
at firwt dubious. Tbej were very few in number — (inly one or two 
among myriads of bloud corpuscles — and they would not have been 
noticed at all had it not been fur the pcculisrily of the invesligation. 
Their tiiie at once excited suspicion, some cf them mea<urini; six dmei 
ihc diameter of a blood corpuscle (sjs of an inch.) In fact, they wera 
fnund In be minute particles of dust, and they were only got rid of by 
thfi moat assiduous atlentioD to the cleaning and protection of the glassea 
in nibaequent observations. Beddes tbe«e. there was now and then 
an Rmorfihous moleonle of htemotine, such as is known to oocnr 
lionally in healthy blood, especially that of the splenic and Portal 
Such particles are known by their partial transluceney, and the 
on of a yellowish or brownish colour. 
1 thus caw no appearance which could \>e at all compared with the 
ihuTVationi of Okterleo, who describes particles of charcoal as occur- 
•bundance in blood drawn from each of the four sources }vwt 
iIiOD«d. 

in another way the accuracy of the above obvervations, I 
I cats, which bad been for some time fed upon milk, at King's 
Ci>lleg«. I then examined thoir blood in the same way. 1 found, in 
tev«r^ instaoDea, tbe same solitary biematiue globules, and experienced 
Ibe eaam difficulty as before in getting rid of stray particles of dust. It 
clear that in animals fed on milk, these latUir could have had no 
on whatever with the paMage of charcoal from the inle«tiDal 
■to the blood. 
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It may Btill be asked of me how I would explain the recorded obeer- 
Tationn of QSsterlen. It is very likely that they are not altogether in- 
aocurnto. It has occurred to me that they may possibly be accoanted 
for by supposing that in the animals which he fed upon charcoal, the 
irritation might have been sufficient to establish some minute points of 
ulceration by moans of which there would be a communcation between 
the intOHtine and the cavity of the vessel, sufficient to allow of the pas- 
sage of the carbonaceous particles, without permitting any notable he- 
morrhago (though this last is difficult to believe.) Thus, in the black 
phthisis of colliers, it is supposed by some pathologists that the sooty 
matters inhaled find their way into the blood through ulcerations in the 
walls of the air colls. 

[**It has boon supposed," says Valentin, '^that blood corpuscles, 
or particles of Iudigi> or finely powdered charcoal can pass directly 
through (tho bayomont membrane.) But more exact observations mili- 
tate against this notion. We can easily imagine that very small and 
angular pieces of channel may be accidentally driven into the blood- 
T^Mwola under tho intluonoe of the pressure furnished by the intestine, 
and may thon U^ washed off by the circulating blood. But the procees 
is otMteutiHllY oso(»ptionaU fnd affi^rds no suppi^rt (clue?) to ordinary ab- 
•K^rption."— 'Trxl-^xiJb o/PkjfsMo^, translated by Brinton, p. 157.] 

A pnHMpitato of l^russian bluo« ^^ fine that it will not deposit from 
the wator whon it ist allowed t^> stand, mar be considered an instance of 

m 

a s^^lid UhIv in tho vtrr oxtTt'^mo^i state of subdivision c<»iceivable. Its 
part)olo« ar» int^iutn^W sniallor than tb\>$i^ gn>«» atoms of charcoal expe- 
rinM^ntv^l on bv iK^ti^rlon. I>r IWle ha5 made use of such a precipitate 
mixA) iKiiK wat^r« aiui ap^vtuHn^ a5 a dark blue liquid, for injecting the 
smaller duct^ of tho Uvifr, wh:cK Kavl^ verr thin wall«. He states tliat 
iK^iirK iho pi>\''i|Mtan^ is ^^ fino th«: it may Nr mistaken lor a solntioD, 
the aninttt^ panicle caniK^ tv made K'' pass thrvHijirh ilie basement 

A xy^r a!VNr iKo iHtVix*^:^^ x\:' ti^ w\\«d e^txia of ilie essay 
^Kk-^, Tocv'Ct.^Ai t^!<' aVxir ojit>octtt!s<r«t^ M. MsalW aaDooneed that lie 
a»d 5s>«Sri?T^». *,» IVw:k k*i arrive ai ike «sa* nmltSL M. B^raid 
k*,^ w>*,> irva'. .V \ii-,\\i j^xN^v ^.lii a *i»:Var »f^i£T>^ ntmlt. opposed to 
|]^i ,>«' ^Knjv^t^vt* MV.W *«r«N"*r* :i ^X5S iv^sstKe tbat tike more 
av^v^r x>*nvV^ >s( m-.xxi ^^>.A^vv<aI skat ^dSi^K aa cattaac* in tke 
aN*y.yN>c >kjC50>-t<^ *N.av\ h t» ^*»,'^ji>^ij ti&fa <^nta sapfu»ng that 
M \Vs..:^r.v* >^ vkm »«>.f;vv»A > .wl>«^l;' v "i^ xlsli^ ky aa iUasioa — 
\<<N i^i i>rt ^ A* \». >»>,» % -.>^ A v4V■.'«».•at»^^,^x «" ^lihivriOML fcr tlie sharp 
a^ ^^i^^u? 'M^vv\><«;'v« .>e v«>»a^'val 9M^ kaiY inii iiMSwulH fravvd a 
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t has taken np this controrerti; on the titber side. Hia 
o be similAT to thtse of (BoterUn, but tbey hare again I 
wd BDiplj negatived by Bidder, Schmidt, and Dondera. 

a Che olher alleged discovery of gluhules of mercary 
beneath the skin after the ruhbing-in of mercurial ointment, it may ba 
aUktM tliAt another experimenter. Dr. Bcerensprung, has repeatedlj 
node IrioJ of this, but has nerer discovered any nuch globniea. {Journ. 
Jvr Prakt. Chem. IX. 1650.) It is aUo opptMed to (tie experimenta of 
Anlearieth and Zeller, who, first lOku^ting the skin of an animal to oica 
triie over a plato »f guM, and theu rubbing mercurial ointment over this, 
found afterwards that the surface of the gold was untnruiBbed. (Und 
Kay metallic mercury penetrated so far, the ^Id would have been wfaiteoed 
by Amalgamation.) 

I may here also add some experiments, which I niade some 
lime since, with the object of discovering whether some of the 
most inaoluble of known remedies, which are jet Itnown to 
obtatD entry somehow into the blood, could do so while yet in 
the insoluble state. They are aa foUowa : — 

Exp. 1. — Tea i;rains of Calomel were given to a large dog. It waa 
killed oAor three hoiirN, allowing tbia time for digestion. A contide' 
rable quantity of blood wok collected from the Portal vein, and sub- 
mitted to ftnalysie, to determine wlietber it conlained any compound of 
Mercury in an insoluble form. The blood was dried and pulverised, 
Thd result was boiled for some time in water, und the insoluble pari 
eolleoted. It waa dissolved in a small quantity of aqua regia, and the 
olaor acid solution placed in a test-tube. A tlip of xiua foil was folded 
foaod a narrow plate made of gold foil, and introduced into the aolu- 
cioD. A galvanic current being tlius set up, the minutest quantity of 
mercury if present would have been deposited on the gold, so aa to tarnish 
tL But this did not take place, and when at last the line was completely 
dissolved, the gold remained as bright as before. There was no Calomel, 
or compound of mercury, present in the iuaolable form. 

EiP. 2. — Tun grains of strong mercurial oiatment (containing half ita 
weight of metullio mercury, with some oiide) were given to another dog. 
He was killed after the some time, aod the Portal blood analyxod carefully 
in the same way, but here also no mercurial compound was present iu 
the insoluble form. 

Eip. 3.— To a third dog five grains of Oiide of Silver were admi- 
Mlered. After three Lours he was killed. The Portal blood was 
T-bath and reduced to powder. This was boiled for 
ler, which was wparated by filtration. Aqua regia wa« 
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then boiled on the insoluble part. This would convert any silver into 
chloride. The acid was evaporated off as much as possible, and the 
•olid remainder heated in a small porcelain crucible to dull redness. 
The result was powdered and digested in liquor ammonisB. It was 
filtered, and excess of nitric acid was added. There was not any pre- 
cipitate. Had chloride of silver been present, it would have been dis- 
solved by the ammonia, and precipitated by the acid. Thus no insoluble 
silver compound was contained in the blood analysed. 

Exp. 4. — Ten grains of sulphur were administered is the same way 
to a fourth dog. On killing it and opening the body, the thoracic duct 
was found to be fulL A considerable quantity of chyle was collected 
from it. Now, as it is asserted by some, that fat passes undissolved 
into the chyle, and as I believe that sulphur is digested in the neigh- 
bourhood of the bile duct, this chyle was chosen for analysis. Besides, 
the blood would be less satisfactory, on account of the large quantity 
of albumen and fibrine contained in it, both of them also containing 
sulphur. The insoluble part of the chyle was obtained in the same 
manner as with the blood. It was then boiled in a small quantity of a 
weak solution of caustic potash. By this any free sulphur would be 
converted into a soluble sulphuret of Potassium. The solution was fil- 
tered, and a few drops of a solution of the Nitro-pruaside of Potassium 
added. (This is a salt lately discovered by Dr. Playfair. It is a deli- 
cate test for «i>Iuble sulphurets, with which it strikes a deep purple 
colour.) No change was produced. Therefore no insoluble sulphur was 
present in the chyle. 

The result of these various experiments mre thus in decided 
opposition to those of M. (Esterlen, and support a view of the 
question which seems even a priori more philosophical and 
reasonable than that which he has adopted. I beliere that no 
insi^lttble meilicine can in anj way gain entrj into the blood 
without first undergoing solution in some waj or another. 
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'bop, IV. — That some few remedial agenU act locally on the 
mucoua surface, either lefare abtorplion, or without being 
absorbed at all. That they are chiefly asfollowi : — 

A. Irritant Emrtica. 

B. Irritant Catkartiet. 

S. Superficial StimttlatUs, Sfdaiiveg, Aitringentt. 

Though it has DOW to be Bhown that some medicines maj 
act KithoDt being abi^orbed, yet as these operate on the aur- 
ice odIj of the stomach and intestine, it must be borne in 
lind that they are no exception to the Rule of Abflorption, 
Mid that no medicines whatever can exert their proper action 
on distant parts without being first absorbed into the ejstem. 
For it baa already been declared, during the consideration of 
the first Propoailion, that medicines which thus act on re- 
<te parts of the body must be, and are, absorbed before they 
act. This necessity for absorption has been shown to 
extend even to mediciDcs which act most rapidly on the ner- 
rons system. If any medicines could produce a distant effect 
by a mere contact with the coats of the stomach, such a 
power would be ascribed to those stimulants and aedatires 
which, from the suddenness of their action, are called diffti- 
rible. Such are Hydrocyanic Acid and Ammonia. Their 
rapidity of action is to be ascribed to their volatility, whereby 
they spread over a large surface, and are almost suddenly 
lorbed and transmitted through the system. But Hydro- 
'anic acid may be absorbed from any surface. It is poison- 
when inhaled into the lungs. It rapidly causes death 
when dropped into the eye of an animal. So also the resolta 
of the inhalation of Ammontacal gas are the same as those 
which follow the ingestion of its solution. I believe that the 
latter, on account of its diffusibility and rapid absorption, 
escapes neutralization by the stomach acid, and paases into 
the blood as free Ammonia. 

In the consideration of the first Proposition, I endeavoured 
also to point out that though the proper action of a medicine 
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could in no case be conducted, without absorption from iha 
tnuoouH surface to a distant part of the system, yet a remote 
action of another kind might occur, as the result of a change 
in the nervous system produced by a powerful local impres- 
sion. I Etate<l that the term Coanter-Irritation was employed 
to expresa this action, the nature of it being but ill under- 
ijtood. A powerful impression on any surface of the body, 
external or internal, seems to be capable of arresting and di- 
verting, as it were, the attention of the system, and thus, for 
« linic, of chocking a morbid process. Frictions and Sina- 
pisms act on the skin externally on this principle. So do Blis- 
ters and Issues; but they are not simply counter-irritants, 
for they also drain away the serum of the blood. It is not 
now within my province to consider such an action on th« | 
skin, any further than for the purpose of staling that similar 
local impressions on the mucous surface of the stomach and 
intestines are capable of operating on the same principle. 

We have then to consider what are the local actions that 
mMlicJn(>s are capable of producing on these surfaces. 

And first it must be laid down a« » rule, that all medicines, 
when given in excess, Mrt as irritsnts on tbe stomach and in- 
testines. This is more cspedallT the ra^'e with mineral eslts, 
with the bitter and astringent principles of vegelabh 
with acrid and re»iuons matters. By irritating th» 
locallr. tber cams* vomiting : by cwuing peristaltic 
like bowels, paling. Soote of then are aetaally 
to produce these eflvcts. and will be pivs«ntly specified. 

^ke eorroeive and narct<uctMtorid poisons nay prodaee by 
thia local wcwm • vk^roe of trntxion ••fidcat lo 
la tb» (»M> of die iT«t.«D«« <rawMof the 
wftT e«(«r. Bt both kia^ mlcM vwiriig 
^ la be pMJvced, aad «te « 4 t J bv vjfluMB of eolk]Mfci 
tWse last, bowrvtv. are mi llwiyifii i^catSm vbea 



neral esits, j 
lable^u^J 

Sed. 1 

prodaeebr 
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There are three chief kioHs of them; DcmulceDte, to she&th 
the irritated surface, and protect it from further injury ; 
Emetics and Purgatives l» g^t rid of the poison ; and Che- 
mical antidotes, to neutralise it or render it insoluble while in 
the stomach. With this lust object, acids are given in alka- 
line, and alkalies in acid poisoning. The soluble salts of Lead 
ly be precipitated and rendered insoluble by sulphuric acid 
enlphatcs. Those of Mercury, Copper, and Zine by albn- 
Tannic acid precipilatea the Tcgetable alkaloids. 
There arc some other special antidotes of the same kind.* 

Let ns now briefly consider the remedial agents in ordinary 
oee, which are employed for the purpose of producing a local 
effect on the mucous surfaces, before absorption, or without 
absorption. 

A. Irritant Emetics. — Two kinds of medicines are employed 

produce Vomiting, — specific emetics and irritant emetics. 

He former act from the blood ; the latter by local irritation.'f" 

In the same way that irritation of the external surface of the 

body will sometimes cause at the same time the direct con- . 

traction of a neighbouring muscle, and the reflex contraction 

of others at a distance, so does local irritation operate on the 

surface of the stomach. On the one hand, the muscle of the 

•.stomach itself is caused to contract, bo that, the pylorus being 

nttbe same time forcibly closed, it tends to expel its contents 

PBl the wrong direction. On the other hand, a large set of 

Astant muscles is thrown into sudden action. First, a quick 

deep breath ia taken by means of the inspiratory muscles. 

Then the aperture of the glottis is spasmodically closed, so 

that, the Inngs being full, the diaphragm cannot be pushed 

upwards. Then immediately the abdominal muscles contract, 

• Thns SalphitM of Pataeh and Soda have been recomoiended bj Profeesor 

Qrabsm and olbera to destroi Ibe S<ireina ventrieuli aud the lupposed Choltra 

fungi. QoBssia and bitten bave alao been given iritb tliB inlcDliaa of poiaoa- 

iog rach panuttic re^eiabls produclioaa, 

t /Titaiiiin, i. e., ■ riolent drnamleal action on nerre and mmcle, differing 
botb rrom Ibe benltbj agencj of ■ itunnltuit, and the chemictU openition of 
an aMiingent medicine. 
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ud being onakle U set oa the diaphragm, tbey press oaf 
ttoautch, empt^ng it forcibly of its contents. 

AH this is by reflex action, and foUowa Bympathetically the 
contraction of the Btomach, co-operating with it, and resulting, 
like it, from irritation of the sensitive mncous sarface.* Sudt 
10 the action of an irritant emetic. (See p. 69, note.) 

Tartar Emetic and Ipecacuanha do not act in this way. 
When injected into the blood elsewhere, in sufficient quantity, 
they are found to produce vomiting. They have also special 
actions on the heart and lungs, which are not possessed by 
merely irritant emetica. They seem to me to act specifically 
on the Vagus Nerve, which is supplied to these organs aa well 
as to the stomach, and to cause vomiting by deranging its 
functions. By this action on the Vagus while in the blood, 
they excite, in a special way, the same reflex contractions 
which are produced, in the case of an irritant emetic, by irri- 
tation of the extremity of that nerve in the mucous mem- 
brane. They are thus Neurotica, or nerve-medicines. They 
are not gland-medicines; or, at least, there is no proof that 
they are excreted by the stomach, and thus they do not come 
under my definition of Eliminatives. All substances which 
touch the surface of the stomach causes it to pour out its se- 
cretion. 

Specific emetica canse nausea, even without vomiting, de- 
pressing the action of the heart by their influence over the 
Vagus nerve. Irritant emetics scarcely cause nausea, prodacing 
only a feeling of discomfort, arising from the inverted aoUon 
of the stomach. 

The Sulphates of Zinc and of Copper, common Salt, and 
among vegetables, Mustard and Uorse-radish, are used u irri- 
tant emetics. They cause, by contact and irritatioo, a Wge 
quantity of the gastric juice to be poured out. Thi^ together 

■ Occasionallj, na in ceruin CMMof PfnxU, ilighl Tooiioag auf Ukc pbr* 
nitbout nay BtrAiaing eOart <tt Mm kind, bat affUKotij &«m Ike n 

of the Btomach bIodc. 



rODRTH PROPOSITIOS. 107 

li tlie cmetie, and any contents of the stomach, is rejected. 
The process is not followed by much inconvenience. 

Such emetics are chiefly used when we wish to unload the 
etomach of any irritating or poisonous matters ; bat not wlien 
our object is to cause nausea, depression of the heart's action, 
or relaxation of the muscles. The violent action which they 
produce may possibly act on remote-parts on the principle of 
counter-irritation. Thus emetics of various kinds are often 
administered in the early stage of inflammatory disorders, 
and have been known sometimes to cut them short. But 
such an effect is much more likely lo be produced by a spe- 
cific emetic, which adds to this counter-irritant action the 
production of nanses, by which the force of the heart is 
powerfully depressed, and the pulse reduced. Tartar Emetic, 
the most powerful of these specific agents, must doubtless be 
abeorbcd to a certain extent before it can produce it^ efiect. 
Thus the important difference between the modes of operation 
of irritant and sjwcific emetics is, that the former do not pro- 
duce Tomiting when injected into the blood, but act locally ; 
whereas the latter act from the blood on the nerves. ( Vide 
Prop. VIII., Special Sedative*.) 

Tbal Tartar Emetic acU from the blixid maj be pmied in Turioiu 
wavs. It was established long ago l>j Willis. lie fnond that the in- 
jection of some antimonial wine inui the jnjcalar rein of a larg« dog waa 
followed in about bis miDUtea hj Htrong efforts at vomiling. (i^orwui- 
trul. RalioBiii., part 1, see. 2. cap- 1, pp. 54, 55, edii. Hagana.) Or. if 
tbe craophaguB of an animal be lied aluce tbe cardia. and a tnlutlon of 
this salt introdarcd into it, eSbrW at voinittiig folluw. Such specific 
emetics must either act upon tbe Tagus nerve itself, or, which is inucb 
the «Bme thing, on that part of the nerrnna centre with which thi< nerve 
i( coitnected. — the medulla i>bloii[rats, Whereax it vecms that tJie merelj 
irritant emetiea have the power of at unce stimulating the oldmate fibre* 
oflha VagDB which are distributed Ui the tlomitck. But a* it will be 
staled direetlj that come iiritaot purgntiiei! are also, after their absorp- 
tion, specific purgatiTc*, ta Is it still a matter of doubt whether some of 

>t emetics maj nut be also apable of acting from the blood aa 

tica. 
maj be cud especiallj of the Sulpbates of Zinc and Copper. Dr. 
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) made tome eiperiments npon tliem utveral jearg ago. He 
hftt lectkiii of both nervi vagi deferred the action of these two 
ilil long ftfler tbe time at wbicb thej had previoaslj (iperaled on 
I Mm« animals with these nerre* uncut. This sustains the view 
■Iraadjr expreRsed. of their operation bj irritating th« alCimate filamenM 
of thi* nerve. But aa in ooe inntance tbe eme^c dose did ultiinalel^ 
act Kfler the Motion, the experimenter reasonablj infers that this can 
luirdly be eiplttined bj supposiug the absorption of the salt and its 
■ubiiec[uoiit uporatioti on that part of the medulla where tho vagus talies 
ita rise, from wbith an action might then be reflected along tbe mi.tor 
flbrcn, But the source of fallacy in such inquiries are so manj, and 
our knowledge of the antniimical relations of the Vngua so imperfect, 
that we uanncit found any positive statement on the result of this eiperi- 

Some other Sedutives, and Nnrcotics, as Tobacco and Lubelia, act 
physLulogioiill; as specific emetics, but lire seldom or never used as saeh. 
Vomiting has boon caused in children b; simplv washing the skin with 
Infusion of tobacco, to cure them of Scubit^s. {Bocrhaavf, op. cit., p. 



B. Irritant Catkartks. — As there are two kinds of £metic8, 
differing in iheir mode of operation, so also do there seem 
to bu two kinds of Cathartics. But the distinction between 
tliem iH not exactly the same. As with the Emetics, one 
kind »ocm to act by toptca.1 irritotion, exciting an outponring 
of the intestinal secretions, and causing an expulsion of the 
conleiits by exciting peristaltic contraction. But Specific 
Kinotioa, which act from the blood, seem to produce their 
tfoot by iuflucDcing the nerve of the stomach ; so that they 
I Neurotic Bierlicinos. Specific Cathartics act differently. 
rf truly Kliminalivca. They exert no influence orer 
BWVt*», but ihey op«>rate by passing out of the blood through 
thp intestinal jilands. Like Specific Emetics they most be 
firm itlMorltcd. But whereas th« chief actioD of an Emetic ia 
Irt tMicil? oonlra<-tiitB, tkat of a cathartic is to increase secre- 
tion, by which contraclioo may r«salt as a secondary effect. 
I »tH not ttflW *m<T into ibe thewr of Elimination, whidi I 
ftttall haw Irt CMtN<W afterward*, bat I wish at present t« 
'iMiitjtnifttk t>etwv«« l<w«l ■€«« on a sarfaoe, and spccafie 
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BCtion on a gland, exerted from the blood. Many substances 
used as purgatives are capable of absorption, and are absorbed. 
Bui it seems that they are not fit to remain in the blood ; and 
after passing round in the circulation, they are expelled by the 
depurative force at a point near to that at which they pre- 
viously entered by the lans of absorption, namely, the mucous 
surface of the bowels. They are most commonly expelled by 
the glands of tbis surface somewhere in the lower or fecal 
portion of the intestinal canal, which is more engaged in se- 
cretion, bnt less active in absorption, than the upper part. 
The increased secretion which they excite causes peristaltic 
action, which expels both it and them, so that they cannot 
agiiin he absorbed. 

Such a spcci&c Cathartic would be capable of acting thuB, 
if introdnced into the system at any point. Castor Oil and 
OrotoD Oil, whether received into the stomach, or injected into 
the veins, or introduced into the system at any part, equally 
prodace purging. So also do Rhnbarb, Aloes, and Senna. 
The principles of these medicines have been detected in the 
bl ood by Tiedemann, Gmelin, and others. Colocynth and 
^^BBterium have also been proved to act specifically.* 
^^Klt is to be inferred, both from analogy and direct experi- 
^^nnt, that other resinous Cathartics, as Jalap, Scammony, 
^^Bd Gamboge, act also from the blood. It has abo been 
^^■own that both from actual experiment, and from a considcr- 
^^rlion of the laws of the process of absorption, we must con- 
clude that saline Cathartics are absorbed into the blood before 
they cause purging. 

But we have now to do with Cathartics that act by topical 
irritation. Which are they? I believe that the same reaia- 
ous Cathartics which have the power of acting specifically, 
may have, especially when in targe doses, a double action. 
It has been shown that resins are difficult of absorption ; and 
whether they be absorbed or not, we know that they must 

■ F«reira'a HUctu Uidica, 2nd edit. toL iL pp. 1196, 150T, t-ai elMwIierc. 
See alao alioTe, p. 65. 
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s capable of bo doing, exert a topical action on the mucous 
membrttne which they have to traverse. This, like the skin, 
is supplied with superficial nerves, which may be functionally 
excited by a stimulant, deprt-aaed by a sedative drug. Such 
an action is very transient, as the agent which causes it is on 
its passage elsewhere. Moreover, the muscular fibre which 
forms so integral a part of these membranes, as well as of the 
glandular ducts with which they are plentifully sown, may be 
eonstringed and made to contract by an astringent medicine. 

Of the great number of agents which may act locally in this 
way, there are but few which exert any marked influence, or 
which require notice here. We may arrange them under 
three divisions : Muco- Stimulants, Muco-Sedattvea, Muco- 
Aatringenta. 

C 1. MueoStimulants. — The volatile oils and pungent prin- 
ciples of the spices and aromatic vegetables are employed for 
their local action on the niucoua membranes, under the names 
of Cordials, Carminatives, etc. Alcoholic drinks, and Ammo- 
nia, exert the same stimulant action in a higher degree. 

In indigestion, arising, from a flaccid and atonic state of the 

I at of the stomach ; in flatulence and colic, depending on & 
iDilar weakness and want of energy of the mucous membrane 
- the intestines, a cordial, by stimulating at one and the same 
Be the motor and sensory fibrils distributed on either sur- 
ee, may promote a healthy reaction.* Such a medicine, too, 
ay be uaed to correct the griping tendency of an irritant ca- 
thartic, or even to check diarrhoea when depending on a want 
of tone. Wine, Cinnamon, Cardamom, Nutmeg, Ginger, are 
examples of such agents. They should not be used when there 
is any condition approaching to inflammation, as acting on a 
aoscoptible surface they tend to irritate. (See note.) 

ich slimulRlion, wlien cnnied lo s pninl lliat cannot be borne, becames 
on. The agent tben omsca vomiting or purging, uccordiii); lo tbe 
9 iurfnce on vtbicli ll acta. Irritant emeticB Hod irrltHat cntbortics, oa 
it of Ibeir Bpecial importanrc and peculinrity of iction (wUieli la strictly 
d.) b«ve been alreiidy aepHrntelj' caosidereil. 11 may be obterred tb«t 
; irritnuts are Id no case etioialantg. (See noli, p. UlT.) 
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C. 2. ifueo-Sedatirea. — ^Th«re is a cluss of mtdicmes nsod 
in Gastrodj&ia which eeem to act locallj on the eentient 
nerres or surface of the stomach (and, more rarely, of the 
bowds) in the same waj as Aconite acts on the superficial 
nerves of the akin, or a plaster protects from irritation a pain- 
fnl nicer. Although the majority of them are subsequently 
absorbed, jet, in order to exert this particular action, it is not 
necessary that these should pass beyoni) the substance of the 
stomach itself. For the anodynes thus used do not seem to 
bare any special or peculiar tendencies tovards the stomach 
nerved. But if introduced into the blood elsewhere they would 
not pass the nerves of the stomach in so concentrated a form 
as when coming directly from the mouth, and thus would not 
be so aatful as stomach-anies the tics. Thus this action depends 
upon local contact, and is so far a local action. 

Hydrocyanic acid. Creosote, and Nitrate of Bismuth, are 
the moat useful of the medicines which control pain in the 
stomach. Of these three, two only are strictly sedatives, the 
other is a mechanical agent. The first two are subseqaently 
absorbed, and pass into the blood. 

Hydrocyanic acid and Creosote are general sedatives, and 
act locally as anaesthetics or anodynes to the nerves of the 
Stomach. Opium, and other anodynes, may operate in the 
same manner. As these medicines are rapidly absorbed from 
the stomach, when used in painful atfectiona of the bowels 
they can only act from the blood. Opium, the best anodyne 
in intestinal afi'uctions, probably operates in this way, as its 
beneficial influence is coincident with its other effects on the 
Byslem at large. 

The Nitrate of Bismuth is a very insoluble salt. It passes 
down along the mucous surface of the intestine, and is not 
absorbed. Being insoluble, its action is quite con&ned to the 
mucous surface. It may be given safely in very large doses 
(as 5 j't or more,) and it is probable that its anicathetic action 
is simply mechanical in nature, and depends upon its affording 
a soothing sheath to the irritable and painful surface of the 
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Stomach. So that it is oqIt by covering this, and not at all 
by an influence on (he gtomnch nerrea, that it operates as a 
local aiueittheiic. lu the bowel also it sheathes the eurface, 
atkil absorbs irritatiDg fluids. It is not a true ostringcDt, and 
counteracts certain forms of diarrhoea in sometbiog the same 
iner as chalk. 






al»o belieTM IM aetioa Ui bo pur«lv ioual. So do Trousseau 
•od Pidoui. Monneret hu giTea us inuuh a» J), dailj, withoul ill eSectc 
Lnssanna likewise ban prescribed large dosm, bat be coDsiders tbat a 
part is absorbed, belDf; reodertd soluble bj tbe acid fluid ot the jtotnacb. 
It is juBt possible thai thia roij[ht occur in eome cunditious of the sjaiem, 
ud peculiar states of the gastric secretion : but I tbiok even this T«rj 
improbable. It covers tbe coat of tbe stomach, and hinders the eioretiun 
of j^astric juice. And all the caubectic sjmpioms described bj this 
writer as having folldwed its long use ma; he explained by this obstruo- 
tion to the digestive process. A strong argument against its absorjitiun 
ii derired from the fact that it can never be diacorered in the urine. 
Lussoona accounts for this b; sopposing that as soon as it enters the 
bloud, the Bismuth is precipitalad bj the alkaline chlorides in that fluid, 
aud chuH. being rendered lusulable, is inuapable of excretioo. But what 
would bei^ime of the patient if precipitaiiona were thus to take place in 
bis blood ! — ( GtacUa Miiica IltUiuiui Federalira Toicaita, 1852, p. 44.) 

Orfila believed in the abcorption of Bismuth, but hia results are 
prrbabi; explained bj hit having made use of the temitrate, instead of 
the insoluble salt of whioh we are speaking. Hialhe is of opinion that 
tbe latter, though dinsulved {Tj bj tbe acid liquid of tbe stomach, is agwn 
decomposed by alkaline fluids in the muuous tissue before It can be ab- 

rbed. 
C. 3. Muco-Astringentt. — In a lax condition of mucous 
membrane, with a tendentiy to profuse secretion, a cordinl or 
stimulant ma; do good indirectly by exciting the nerves, 
which re-act on the muscular fibre, causing it to contract. 
But an astringent medicine, while traversing the gastric or 
intestinal membrane, may operate directly on the muscular 
fibre itself, so as to produce this contraction. (See Astrin- 
gents.) A topical astringent, as Alum, Sulphate of Copper, 



114 



ACTIOS OF MEDlCINEt 



Acetate of Lead,* Nitrate of Silver, or Tannin in the astrin- 
gent vegetables, may check a profuse secretion from the sto- 
msch (Pyrosis,) or an excessive flux from the intestine (Di- 
arrhoea,) because its action on muscle diminiBhes at the same 
time the calibre of the bowel itself, and the calibre of each 
muscle-girt gland-orifice through which this secretion is poured 
out. As is the case with the atimuliints and sedatives above 
mentioned, so with these astringents : their local action here 
coincides in al! respects with their action at other parts of 
the body after absorption. They conform precisely to the 
rule of the Fifth Proposition ; they reach the part on nhich 
they operate. That part is now the mucous surface with 
which they first come in contact. It might seem tb»t they 
Bhould act here more powerfully than any where else. But it 
is by no means always so. There are two things which pre- 
vent it. Inasmuch as this surface is by its position accus- 
tomed to bear with comparative insensibility alt variety of im- 
pressions : by reason also that these agents are on their passage 
towards the blood, and do not remain here, it follows that the; 
freijuently produce lesa effect on the mucous membrane than 
on those distant parts at which they arrive in but small quan- 
tity, Yet, of course, when taken by the mouth, they produce 
a greater impression on this particular surface than they would 
if introduced into the system otherwise. 

I Imve ftlreadj iilludcd to Nilratp of Bismuth, as aetiug as n quan- 
at^triugpnt to Ihe mur'cus I'lirfnce of the intestine, althuu)<h appareotlj 
incapable of nbBorptiim. It has been used with advoDtane in diarrhoe*, 
■nd is highly tecum mended by Dr. Theophilue ThompHon In the dinrrboek 
of Phtliisis. It nbeorbs acrid fluidd, and protects the irritable surface. 
Chnik IN upeful in diarrbica in the fame way, but adds to the atmve oper»- 
tion a powenof Doutraliiing aciditj. 

All true neurultoe and astringents, being soluble, are abiiorbeil: and, 
when thej aai on the uucoun glands of the iutcstineH, may of course 69.1 
Bu otherwise than by local cuntael from without, reaching them fron. 



• The prolongod use of lend canseE a condilio 
■■ paraljsij of tbe muscular flbr«. 
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i oithoul hAving pMsed down ttlnng the muoons tract bejood the 

t bus been supposed bj M. PoixBeuitle and others that the action of 
ium in confining the bi>we!e h to be attributed to ■ power nf oheoking 

t procMB of endosmosis. said to be possessed bj a solution of Morphia, 
II afterwards state mj reasons for diecrediting this explanation, (tr. 

lap. ir. Art. Opium.) 

U8 we have concluded the li^t of substances which seem 
H locally on the mucous satface, without passing into the 
Md. 

Qaving previously endeavoured to explain the various modes 

1 which medicines nre abi^orbed and pass into the blood, and 

Hiving now defined the action of some few before absorption, 

e greater part of our investigation remains still to be accom- 

ished. The actions of medicines in the blood, and their 

mplicated operations in the cure of diseases, have 

> be traced out, and, if possible, accounted for. 

The remaining six Propositions concern the behaviour of 

medicines after their passuge into the blood. The first two 

of them are comparatively unimportant. The Fifth is merely 

an extension of the First Proposition, — in which the same rule 

is applied to the blood which was there proved of a surface, — 

and indeed follows in part from the latter. The Sixth Propo- 

eition defines three kinds of changes which certain medioinefl 

•re liable to undergo during their stay in the systeni. 



Prop. V. — That the medicine., when in the blood, mu»l per' 
meate the tnasi of the circulation, to far as may be re- 
quired to reach the parts on which it tends to act. 

That there are two possible exceptions to this rule : — 

a. The production of sensation or pain at a distant point. 

b. The production of muscular contraction at a distant 
point. 

We might already have concluded that, as a general rule, 
it is impotisible for medicines to exert their primai-j action on 
a remote part bj nervous or any other agency, but that they 
must actually reach the part which they effect, by means of 
the eircnlation. The experiments, already quoted, of Magen- 
die, Blake, and others, show that even those medicines and 
poisons which tend most powerfully to influence the nervous 
centres, cannot act by nervous connexion, or without being 
allowed to pass on in the blood. They must actually reach the 
brain, before they can act upon it. The circulation of the 
blood is sufGciently quick to allow of this. 

The action of nerve-medicines when applied to a part, being 
similar to that which follows their absorption, would alone 
render it highly probable that in the latter case they reached 
the part in the blood. Thus Morphia, Hydrocyanic acid, 
Chloroform, and Aconite, benumb the superficial nerves; 
Belladonna dilates tfae pupil ; and Strychnia augments muscular - 
irritability, whether locally applied, or administered through i 
the stomach. 

Neurotic medicines have even been detected after desth in 
the parts and organs which they influence. Thus Alcohol 
has been found in the brain, and Lead in the spinal cord and 
muscles. 

From these various facts we may conclude, that however 
near these remedies a»y be brought to that part of the ner- 
vous system over which their power extends, whether it be 
centre or periphery, they do not in general affect it, unless 
they are allowed to reach it. 
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And what is proved of nerve medicines holds good still 
more obviously with medicines that act on the blood, and on 
blood disorders. Nearly all of these have been found to exist 
in the blood, and to pervade the whole muss of the circalation 
wherever at first introduced. 

The glands of the body form a third case in which we re- 
qnire proof of actual local access. This matter will be dis- 
cussed when we have to consider the subject of Eliminative 
Medicines, when I shall attempt to show that the majority of 
those medicines actually pass through and ore excreted by the 
glands which they affect. When Mercury is chemically de- 
tected in the secretions of the liver and bowels; Sulphur in 
that of the skin ; Turpentine and Copaiba in that of the kid- 
neys ; it is evident that these substances must have reached 
bodily the glandular organs to which their action is directed. 

Astringents are medicines which from the very nature of 
their action — apparently a chemical one — cannot operate at 
all without touching the muscular fibre, which they cause to be- 
come contracted. 

But iti laying down this rule of the necessity of local access 
for the production of the primary* effect of a medicine, wa 
must be careful that we do not make it too absolute. No 
proper medicinal action can be conducted along a nerve-fibre. 
But in saying that no action at alt can he propagated by the 
agency of the nervous system, we do not make proper allow- 
ance for the vital properties of nerves. The vital nature of 
common nerve-fibre is such that two actions can be conducted 
nlong it; — an impulse producing sensation, or an impulse 

Irodncing muscular action, at a distant point. It is known 
M an impression on the terminal extremity of a sensory 
pre is capable of producing either sensation or motion at a 
E 



Such B 



alion maj be aacribed to the iteondaiy 
iperation mnj take piac? Hi a distance 



toi. 



The proceaa of curi 
of aome medkia 
Ui« part affecled; 

•jitcm, and has ao necesserj i:oDDei:tioii wilb the pii 
of a medicine. {Vide p. Tl.) 
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dmtance, by what is called refiei nervous action. Tbougb this 
impreHMJon muHt pass through the brain or spinal card, yet 
these centres are not appreciably affected by it. Now it is 
possible, though it does not often happen, that the action of & 
medicine on the extremity of a nerve may cause this distant 
action, without that medicine reaching the part at whicb it is 
niantfested. It is obvious too that such a medicine as Strych- 
nia may causo contractions of muscles at a distance from the 
brain and spinal cord, by stimuhtting those centres. Here the 
proper aetion is on the centre ; it ia this nervous centre that 
stimulEitGS the muscles, not the medicine. 

Having mada allowance for the physiological characters 
of nerve, we must also take notice of the vital properties of 
muscular fibre. We sometimes find, especially in the case of 
unstriped muscle, that when one part of a musuuUr organ ii 
caused to contract, a wave of contraction is propagated along 
the fibres ; and this action may even be extended to a neigh- 
bouring muscle, either by contact or sympathy. In one or 
two casoi it aeems that muscular contraction may occur in this 
way as the result of the action of a medicine. 

We will now consider separately the two exceptional coses. 

a, A tnedtcine mat/ occationalli/ produce pain or aettaatiim 
at a ditlant part, without reaehing that part. We often find 
that a morbid action at one part of the body b capable of 
producing pain or un^astness at another distant part by a re- 
flex nervous action. We are familiar with instances of this 
ftuiMtg the symptoms of disease The pain in the knee which 
oooiirs in disease of the hip-joint ; in the left arm, in &ome 
OMM of hwrt dtBoase ; and in the right shoulder, in disorders 
of th« liver, mn exainples. Cenain impressions on the sur- 
ftto* of the atouack may cause tneb » r«Bez pain. Swallow- 
ing; « pi«oe of ic? will Mmetimea produce pain over the brow ; 
and it i> likely that tlie headache wliicli follows over-««ting, 
or a large di«e of a tonic tnedicine. naj resalt in a simitar 
v«y frou ner* irriution of tbe shnaack. Any irritant, as 
* aolMtiMi of Iron. Arenic. or £»& will do Um sane. Tfa* 
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] of a violent purgative vill cause headache while it lasts. 
Although we canoot ileny the possibility of other actions of 
the same kiud, yet there are so few medicines which, in or- 
diuary and safe dos«?s, are capable of producing pain in any 
way, that it becomes difficult or impassible to adduce a satid- 
fsctory example of an agent which operates on distant parts in 
^— tliis manner when in the blood. 

^■^ b. A medicine may ofeagionaUy produce muscular contrac- 
^HBmi at a diMtant part, jcilhout reaching that part. This may 
^»e done in two ways ; either by a nervous action, or by a 
propagation of the contraction from one muscle to another in 
its neighbourhood. Of the first we have a good example in 
the convnlsive contractions produced by the action of Strych- 
nia on the nervous centres. It may also follow an impression 
on a surface. Thus we have already seen that the irritation 
of the mucous membrane of the stomach, and probably of the 
filaments of the Vagus nerve distributed in it, which precedes 
the act of vomiting, may cause the contraction of the muscles 
of the abdomen. 

The propagation of contraction from one mnscnlar organ 
to another appears to take place in the case of violent pur- 
gatives, particularly some, as Aloes and Savine, which act 
on the lowest portion of the large intestine, exciting it to a 
peristaltic contraction, — whose action may thus be extended 
to the contiguous Uterus in the female, causing it also to 
contract. This renders the employment of such medicinee 
dangerous in cases of pregnancy, as tending to produce abor- 
tion. In other cases these agents may be useful ; for by th« j 
irritsUon and congestion which follows this action on the 
ptenis, they may cause the appearance of the menstrual secre- 
^n when deficient or retained. This also is the result of an 
1 on a surface. 
Now, though in such cases the action of a medicine seems 
to be continued from the part where it ia situated to a distant 
ire altogether but few examples of such an action 
in the blood. Yet, though it is not reasonable 
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lo (Jeny the possibility of such a thing, such instances are cer- 
tninly rare, and, being cases of the manifestation of their vital 
properties by nerve and muscle, rather than of the proper 
action of a medicine, must not be cont^idered to invalidate the 
above Proposition, which, as a general rule, is of considerable 
importance. 



Prop. VI. — Tfiit while in thf blood, the medicine may undergo 
change, tehtch in gome cageg may, in others may not, affect 
itt infiuence. That tkege changes may he — 
a. Of Combination, 
h. Of Recontfruction. 
c. Of Dicompoaitian.* 

Before advancing to the consideration of the modea in 
which medicines operate in the cure of disease, it is of iro- 
poriance to mention that some of them are liable to undergo 
changes in the animal organism, because in particular casea 
these changes may materially affect their action, and in all 
cases they have some bearing upon it. With a view to this 
point I have divided these changes, somewhat arbitrarily, into 
three kinds, — of which the first does not hinder the effect of a 
medicine — the second may alter it slightly — and the third en- 
tirely changes or neutraliies it. Some of these changes have 
to bt' considered more at length in the progress of the Essay, 
so that here I will only give an outline of them. 

ChaHyet of eomhinatioH. — The chief, and indeed almost tte 
only way of delecting changes in medicine*, is by taking notice 
of their effect upon the rompoution of the secretions. 

Now in the blood we have a slight esot-ss of alkali : in the 
urine, an excess of acid. Adds and alkalies are often given 

* " Kofi nniMliu «iv sal^f*fl to chtttioJ cbiagu dariag tbeir pasng* 
throoicb itir uuiukI ii;im. TtwM chutsw u« n^lMid bj ordinuT chcni- 
nl Uwt. tfacT ma; tlirr«fM« tw forMold. aaJ rttm Bade avulibk ia tb* aam 
of ducMe.'— JKaUb, V AH * j 
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medicineH; and as it is not right that there should be 

excess of either in the blood, both are generally soon 

ilizcd in the system, and reduced to salts. This may 

letimes occur before absorption, but perhaps more often 

T it. Now, it may seem strange for me to say that this 

itralization does not destroy their influence. But it really 

not; for in being neutralized they diminish in the blood, 

in the aystum generally, tlA quantity of basic or of acid 

er, and tims lend to alter the reaction of the secretions. 

lough an acid may combine in the blood with Soda, or with 

Its of Soda, yet by so doing it causes an excess of some 

ler acid, probably an animal acid, which, being set free, acts 

the secretion of urine much in the same way that the first 

id would have done. (It is easier to render the urine alka- 

than to make it acid, for two reasons ; first, as I shall 

show hereafter, an acid may pass out through Other glands 

besides the kidneys; and secondly, an alkali is not so easily 

neutralized, either before or after absorption, the blood being 

already more or less alkaline. Or, granting that an alkali 

when in the stomach may combine with lactic acid, the loctate 

afterwards becomes oxidized in the blood, and a carbonate 

passes into the urine.) 

A large quantity of acid would easily overcome the feeble 

ion of the blood, and thus, by remaining free, Sulphuric 

other acids are enabled to act as astringents on certain of 

glands. 

Other changes of combination have already been shown to 

take place during the process of absorption. Weak acids may 

be set free from their salts by the acid of the gastrtu juice, as 

tydrocyanic acid is liberated from Cyanides, on which ac- 

int they are so poisonous. Alkalies and their carbonates 

more or less neutralized by the stomach acid. Substances 

ible in alkalies are probably absorbed in such solution. 

isphorus, under the influence of the intestinal alkali, com- 

with the elements of water to form hypophosphorous 

and phosphnretted hydrogen. In the same manner, 
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Sulphur becomoa nbsorbed as a sulphuret and hyposulphite. 
and Arsenious acid as aa arsenite of an alkaline base. Iodine 
passes out in the urine as Iodide of Sodium. Calomel. Chalk, 
Magnesia, and metallic oxides, as well as other insoluble me- 
dicines, are taken up in the soluble form, in which only they 
are capable of acting. 

But we are now concerned with medicines in the blood. 
In thia 6uid there must occiA certain reactions between the 
aibumen and Baits of the natural blood on the one hand, and 
the medicine now introduced on the other. Prooesae* are 
here completed which may have commenced, or been' partially 
accomplished, in the interval preceding or during the act of 
absorption. (See page 77.) Metallic salts may undergo pre- 
cipitation with albumen, but the albuminate is again reduced 
to solution by the alkaline blood. (By the intervention of 
some such reaction, the oxides of the metals escape being 
thrown down in the insoluble form by ibis alkali.) The salta 
of Silver, Mercury, Lead, which are procipitate<l by an alka- 
line chloride, are probably again dissolved by the agency 
of an excess of such salt existing in the blood. Miaihe con- 
aidors that this formation of a soluble double chloride takes 
place before absorption, but I do not think that the chlorides 
of the intestinal fluids are in sufficient amount to carry out 
such a proceeding, (page 8Q.) And even tliese etatcments M 
to the chemical actions of the blood must be for the most part 
conjectural. We do not know how far the vital forces, as 
woll as tbi' viscidity of the plasma, may exert a retarding or 
controlling power over such chemical tendencies- 
Some substances are rect>mbiued while passing out of the 
body. Decomposing matters, in the intestines and in tli« 
saliva, cause the formation of Sulphuret of Iron while chaly- 
beates are takes, which blackens the fseces;* and of Sulphu- 
ret of bead, whfin lead is taken for some time, producing the 
well known blue line on the gunts. 

*Th* ■*« of Bianvth ia Urgt dom c 
laawwy.-Iwi, Oomn JM tttH 
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Changet of Reeoiutruetion. — The elements of a body may 
be disturbed in the system, aad combined together aaew. 
without aoy material or apparent alteration of its properties. 
Probably many changes of this kind occur, but only eome 
isolated instances have been verified. Thus Tannic acid, ac- 
quiring Oxygen, changes into Qallic. Benzoic and Cinnamic 
acids are converted into Hippuric acid, which p&sses out in 
the urine. Turpentine cbanges into a volatile oil, which com- 
municates to the urine an odour of violeta. Ferridcyanide of 
Potassium changes in the system into Ferrocyanide. Some of 
these changes will he afterwards considered more at length. 

Changes of Decomposition. — By this I mean such a disar- 
rangement of elements as shall neutralize or reverse the action 
of a medicine. 

There is free Oxygen in the blood, and the most impor 
tant change to which all organic substances are liable there is 
oxidation. 

This probably occurs in many casee. It always takes place 
with the starchy elements of the food, and with those parts of 
the nitrogenous tissues that have done their work, and are pre- 
paring to be excreted from the body. These latter pass out in 
the renal secretion in the form of Urea, Uric acid, etc. If re- 
introduced into the system, Urea again passes out unaltered 
into the urine, but Uric acid is still further oxidiied, forming 
Urea and Oxalic acid, the latter being excreted in combination 
with Lime.* 

Carbonated drinks also cau.se an increase of Oxalate of 
Lime in the urine, part of the free Carbonic acid being oxi- 
dized into Oxalic acid. Some mineral compounds undergo 
oxidation in the system ; as Sulphuret of Potassium, which 
passes into the urine as Sulphate. This probably happens also 
to many organic principles. For example, Salicine changes in 
the blood into Ilydruret of Salicyle, which, like so many other 
sabstances similarly produced, passes out in the urinary secre- 
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tion.* Hydruret of Bcnzyle (an odorous principle which formB 
the bulk of the essential oil of bitter almonds) is changed into 
Hippuric acid.f 

By this oxidation Wiililer has proved that the salts of the 
alkalies with vegetable acids are changed in the blood into 
alkaline carbonates. From being first neutral, they become 
now alkaline in their reaction, and affect the urine in the eame 
way as free alkalies. 

{ Vide Hmmatica, ord. Adda, Alkalia, Toniea, Solventia.) 

We have now to treat of the actions of medicines in the 
blood. These are recited in the four remaining Propositions. 

The seventh treats of Hiematics, acting primarily io the 
blood. 

The eighth treats of Neurotics, passing from the blood to 
the nerves. 

The ninth, of Astringents, passing to muscular fibre. 

The tenth and last treats of Eliminatives, which pass oat of 
the body through the glands. 



Prop. VII. — That a first class of medicin''9, called H.BMATICS, 
act while in the blood tpfiich tkty injluence. Tiiat their 
action is permanent. 

1. That of these, some, called Restoratives, act by tupplt/- 
ing, or causing to be supplied, a material wanting, and 
mag remain in the bhod. 

2. That others, called CatALYTICS, act so as to counteract a 
morbid material or process, and must pass out of the 
body, I 

•This product hits nn ngreeable odour, and is identical with the Oil of 
Mciidom-awcel. It may be similarlj formed So other sDimal sjatema. Thn» 
Liebig finds that tbe Chri/iomili I'opuli, aa InEect wbich Feeds on the leave* of 



the willow and poplur 
Ajua Caitonif Pharm. Jonr. i 
j- Ad observation innile sgti 
Dr. Maclagnn, during a coun 
be coiD|)arative1j im 
praiBic Acid wbicb it c 
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t of Salicfle. (See also Ftreira #a 



Blly by Wdhler and Frerichs, and confirmed bj 
! of eiperiinenU in which he proved thii oil to 
As eoQD ae tbe commercial oil is freed from the 
it maj be used without rlsli. 
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Supposing that a tiie<]icin« hu fairly passed into the blood, 
and oircuiates round with it, there are now two ways io whieh 
it may behave itself. 

Id the Grst place it may have a tendency towards some 
tisanes or parl^ of the body, on which to exert Its powers, as 
the nerves, or the glands, or muscular fibre, and may use the 
blood only as a vehicle by which most readily and easily to 
attain to these. Such are Neurotics, Astringents, and Elimi- 
natives. They may not affect the blood, but they most pass 
through it. 

Bat there is another and still more important class of 
medicines, whose action is particularly directed towards the 
blood itself. The blood, after their action, is different from 
what it was before. It may be a change for the belter or 
for the worse ; but there certainly is a change. Medical 
authors, with fi-w exceptions, have been very backward to 
acknowledge the existence of medicines of this description. 
But even those who would fain have classed all medicines as 
stimulants or sedatives, differing only in the kind or degree of 
their action on the nervous system, have in many cases been 
obliged to confess that there is a set of remedies which they 
call ' Alteratives,' whose action, though slower, is more certain 
and more durable than that of the former. It is allowed that 
they alter the condition of the blood. To suppose that they 
do so by first influencing the nerves, is to adopt a circuitous 
and uncalled-for explanation. It is proved that they pass 
into the blood. It is known that when actually applied to 
nerves they do not affect them. From these considerations 
merely, without further evidence, it would seem tolerably clear 
that they act by influencing the blood itself, simply and 
solely. But this it will be my business to prove more at 
length directly. 

Such medicines, then, I have designated Hnmatics, a simple 
and expressive term which has been used by others before 
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CoDHidered tia ageuts in ihe haoda of the pntctioal phjHh^iui, 1 
tics mnj be nnid to differ from the three other clasxeg of medicJBJ 
two important partieularfi, 1 1-) They act on the blood, and on tfaa 1^-~1 
tern generall;. The; tlierefure are of use to control or cure dUeam, in 
whiuh asuully the BjHtem is at fault, and not a part of it only. But the 
others aet on certain parts of the system, and are dLreot(>d against cerbun 
oonditiotia of tboi^e parts. They (Kin Irol tijmptomt. (2.) The modicinnl 
action of Htematics is chiefly ahonn iu morbid conditions of the blood, 
or system at large. It is not evidenced upon a healthy man. The only 
exception to this occurs in the case of Aliments, or articles of food, the 
firMt order of Reatt.rativo niematicB. And even this (Exception is rather 
apparent than real, for in faut Hunger and Decay must be considered u 
di«easea, and food as meiliuine given to cure them. Hiematias then do 
nut evidence (heir proper action on a health; man. But renedios of the 
three other classes, producing changes or aflectioua of particular orgtuis 
or pans of the Ixidy, and not absolutely requiring a diseased coDdttiun 
of the organ before such changes can be effected, do accordingly ^xert 
their action upou a healthy man. I hare already alluded to this uotion 
on the nervous system as being named by most writers Phytiologicol 
action. It is ThtTapiutic^ action, or operation on a diseased syBtem, 
which is most borne in view in my arrangement. It is altogether of 
most importance to us. For if we desire tii cure disease, we must con- 
sider medicines as acting on disease. Having first discovered their the- 
rnpeutioul principle of action, theo is our time to speak of thdr operation 
on the healthy body, and to inquire how far this working resembles or 
ooincides with the former. And we shall then find, as I have just said, 
that the physiological and therapeutical actiona of Hiematics are different. 
Given to a healthy man, tliey are either inoperative or poisonous. That 
which in a small dose is remedium to the sick, may have to he given in a 
large dose to be uciiciiuni to the healthy. Thus .Acids and Alkalies, given 
in small doses to a healthy man, produce little or no effect; given in larger 
doses, they cause wastiug ; whereas Arsenic, Mercury, and the (Jatalyties 
generally, are always mure "r Icah poisonous in a healthy system. But 
fluppo'^e tbe eiisience of certain diseased conditions, and the ease is 
changed. The alkali is reiguired to neutralise an abnormal acidity; 
and the Mercury counteracta in the blood syphilitio poison. So that 
the tbempeuticai use of Hieniatici^ differs from their pbysioli^cal actum, 
inasmuch as it demands the pre-existence of some special aonditloD of 
the system. But with the three other classes the case is different. 
Although their action is doubtless much modified by particular states uf 
the organs, yet they act similarly on the nerves, musoulur Sbr«, and 
glands, whether these are iu a state of health or the contrary. Opium 
will stupefy the brain, and Digitalis weaken the heart, as well in healUiy 
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U fat dnMB«d sj<teiii.'4. The therapealie use of Neurotic*, Astringeota, 
uid EliminniiFes, is not to counteract biuod diaeoBd, bat local Gjmptoiiw: 
w enatrol morbid afftcrion* of the rariouB organ!, bj their power to pro- 
duce mffeclions of an opposite chaDKter. 

It ia obviously oeceas&ry that a medicine of thia class should 
be absorbed. 

Now some of them tend id the end to act on the nerres or 
on the glands, not merely indirectly, bat by bodily contact. 
Bnt, whatever their subaeqiieat action, they exert a primary 
and apparent intluence on the blood itself. A little reflection 
will convince ns that these remedies are more efficient than any 
others that can be selected out of the armoury of physic. 

It is easy, and satisfactory for the time, lo allay nervous 
excitement by employing a sedative, or by u^ing a stimnlant 
to commnnicate to the sys^tem a temporary strength. It is 
easy to knock down an inflammation, or to evacuate morbid 
hnmoars, by stirring np the glands with a powerful elimina- 
live. But these are all at the best but temporary measures. 
Unless the exigency be also of a temporary character, the 
disorder may soon return with unabated violence ; again is 
the patient bowed down by its strong hand ; again is the fatal 
termination seen looming in the distance but too distinctly. 
Then has the pliysician to call to his aid more potent means, 
remedies of more permanent and certain efficacy. The disease 
is in the blood — ever circulating, breeding, and destroying. 
It is there that it must be met ; let the physician strike boldly 
and warily there, if he would effect a cure. 

These meiHcines. then, act in the blood. IIow they da 
so, and in what way they prove of use in the cure of dis- 
ease, I shall next have to show, while attempting to prove 
the proposition in which I have briefly stated this mode of 
operation. 

Hiematics are very nnmerons, and very important : I shall 
thus devote some space to their considerations. But I most 
first lay down a broad distinction betwcon the two divisions of 
UwDtftUc medicines. The diseases in which they are used ap- 
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pear all to originate in the blooii, however thej may m&nifeet 
thernselvea. 

Now Bomc of these diBeaaea originate in a want of some prin- 
ciple or constituent of the blood, which want causes an aberra- 
tion of the vital functions. 

Thus, in ansemia, there is a deficiency of the Ha;matosin 
of the blno<t corpuscles. In eimple debility a want of a similar 
nature probably exists. In rheumatic fever and other disor- 
ders an excess of acid is formed and eliminated, possibly from 
a want of the alkali by which it should he neutralized. In 
common inflammatory fever there is an abnormal oxidation 
of the Proteinaceous compounds, possibly connected, as we 
shall see hereafter, with some failure in the supply of the prin- 
ciples which are the proper food of the oxygen. In diseases 
causing urinary deposits there is a want of those principles 
which should naturally retain them in solution. In typhoid 
fever there is said to be an excess of basic matter, and a de- 
ficiency of acid, in the blood. In pulmonary phthisis there is 
a deficiency of fat in the system. In the latter.stage of malig- 
nant cholera there is an absence of watery particles in the 
blood. Some suppose that in scurvy there is a want of the 
salts of Potash in the blood. 

Tliese diseases, then, in some of which the want is proved, 
in others partly hypothetical, may be treated by medicines 
which supply the deficient matter, and thus restore a right 
state of things. They may supply it to the blood directly, or 
else cause it to he generated there. The former of these 
modes of restoration seems to he the most frequent, and may 
possibly, when we shall know more of such matters, bo found 
to occur, in all cases. This division of Ucematics I have named 
Kestorattves (Restaurant! a.) Their action, as we shall see, is 
in some cases apparent, in others more obscure. They restore 
the blood directly to its proper condition, if there is only a 
deficiency, but they do not in general seem to have the power 
of counteracting any morbid or active material that may exist 
in the blood. Nor do they, except in large doses, exert them- 
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any peculiar action on that fluid. In these respects they 
differ from the other division of Hicmatics. Tli sy also differ in 
another intportaot character. Each Restorative has in healthy 
blood a sahstance analogous to or identical with itself: it re- 
places this when deficient. 

Not so with other Usematice. There is in general nothing 
in the blood corresponding to them — or if there be in some 
cases, they are not introduced with the intention of supplying 
its want. Thus restoratives may remain in the Bystem, and 
are intended so to do ; but these may not remain. They must 
pasB out. In so doing they come under the bead of Elimina- 
uves, or that of Astringents. This is their secondary action, 
distinct from their primary and most important operation. 
What then ia the curative action of these remedies ? 

A large class of diseases depends on the presence in the 
blood of a morbid material, or, what amounts to the same 
thing, on the constant working of a morbid proce«a in that 
flnid. Some of these, as the eruptive fevers, will run a certain 
course and then come to an end. These we cannot generally 
stop, but cair only alleviate. But others, more in number, 
and more commonly met with, tend naturally to run on for 
an indefinite period, unlera by any means we can arrest their 
progress. Some depend on a contagions virus, communicable 
from one person to another, as Syphilis. Some, as Ague, are 
dependent on utmospheric or terrestrial influences. Others are 
to eome derangement of the secondary assimilative pro- 
), aa Scrofula, Scorvy, Ooat. and Rheumatism. Otfaers 
lin, to causes that are ill understood, as convulsive disorders 
■nd skin diseases. Lastly, some may be caused in many differ- 
ent ways, as common inflammatory ferer. 

Now the object in the treatment of racb diaeaaes is to ob- 
tain in each case some remedy that ehall be able to counteract 
this process, something that shall destroy the morbid influence 
at work, and ihas restore health. Medicined that are uaed 
itb this intention form the second division of Hgm atica, 
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which I have named Catiiljtics (Catalytica,) from a Greek verb, 
signifying to destroy or to unbind. 

Now though I have a probablo hypothesis to advance tis to 
the action of some of these. I would not have tLia considered 
as more than hypothetical. I would not speak positively of 
the action of any one of thcni, any more than to say that each 
of them tends to neutralize one or more particular morbid 
poisons. 

Some have tried to give a general explanation of their ac- 
tion, and have talked of it as if it were easily nnderstood by 
their known properties. I am not of their opinion; and when 
I epeitk of Cutolytrcs, I shat) give my reasons fur disagreeing 
with them. Now each Catalytic has peculiarities and affinities 
that distinguish it from all others. I have not thought that I 
could arrange them more truthfully than by subdividing thom 
according to the diseases which Ihey tend to countemct. How 
inadequately is the action of Mercury and of Iodine expressed 
by catling them special stimulants, alteratives, or absorbents! 
Is it not better and more correct to say at once that Mercary 
is useful in checking inflammation in general, and in counter- 
acting the poison of Syphilis in particular 7 and that Iodine 
is effective in secondary forms of the latter disorder, ne well M 
in Scrofula? 

These medicines, then, are specifics, in so far as they Me 
particularly useful in certain disorders, and in those excel 
other remedies : but they are not, in the vulgar acceptation of 
that term, the only medicines which can be employed in stich 
a disease, nor is their use to be rostricted to it alone. I have 
already said that a Catalytic tends of itself to work out a 
peculiar process in the blood. For this reason their admi- 
nistration in health generally does harm. Tliey have nothing 
in the blood corresponding to thom ; or if so. they are not 
introduced to supply its want. Thus they must eventually 
pass out of the body. Before doing so, some may act on the 
nerves. While so passing out, they may, aa I have said, act 
either as Astringents or Eliminatives on the glands. Under 
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• heads their secondary action will be anbHequently con- 

idered. 

Being thus foreign to the blood, Cataljtics do not remain 

there to supply a want, but just long enough to counterruit a 

morbid action, after which operation they should be excreted. 

Such is the difference between Restorative and Catalytic 

Ikedicineiii. Although so fur as this their action id sufficiently 
Kstinct, yet some care is required in separating the remedies 
R one division from those in the other. Sometimes both 
finds are used in the same disorder. For whenever the ao- 
^D of a morbid poison causes any derangemont in the pro- 
Mrtion of the normal constituents of the blood, a Restorative 
^y become of use to supply this defect. Thus a cancerouH 
W scrofuloua condition mtty cause a deficiency in the red co- 
ouring matter of the blood, which may be supplied by Iron. 
When, as iu Gout and Rheumatism, there is an excess of acid 
in the system, partly due to an absence of that basic matter 
which should bo present to neutralize it, this may be restored 
by an ulkaliue remedy. In both of these catiea a Restorative 
may be used in a disease which depends on a morbid agency. 
But other remedies. Catalytic in their action, are of more 
direct use in aueh disorders. They counteract the original 
poison, and, striking at the root of the evil, instead of cor- 
recting the consequences, they are more likely to eradicate the 
disease. 

Some medicines come under both hciids, acting in different 
^ys in different cases. Thus Potash may be a Restorative 
|k Rheumatism, or a Catalytic in Scrofula. 

"he operation of some particular agents is rather obscure. 

I have to show how it seems to me that the vegetable 

I may act aa Restoratives in fevers; and also to explain 

thy, of those meilicinea which are used in Intermittents, I 

mve placed Quina among Restoratives, and Arsenic with 

Vtslytics. 

t may be remarked that the fact that Catalytic medicines 
ppduce of themselves distinct actions in the blood has proved 
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a Btnmbling-block to the disciples of M. Habnemann, For 
ID some few cases their actioD may, to a certain extent, simu- 
late the disease which they tend to cure, and has thus heen 
confounded with it by this imaginative observer. This par- 
tial resemblance is probably due to the fsict that both diseases 
and remedy produce a series of changes in the same set of 
particles in the blood. If it were not bo, the remedy conld 
not meet the disease. It would be out of its province, as not 
acting at all in the same sphere. But that the actions are 
essentially dUTerent is sufficiently proved by the fact that they 
counteract each other. The remedy, moreover, is often of 
equal efficacy in other different disorders. It has been shown 
in Chapter II. that with regard to EHmtnative medicines the 
Homceopatbic theory is founded on a misapprehension of 
facts. 

It must not be inferred, from what has been said on the 
importance of blood- medicines, that I am disposed to agree 
with those who would account for all diseases by some fault 
in the humours of the body. For though we know that many 
cases of convulsive disorder, as of Hysteria, Chorea, and 
Epilepsy, may be reasonably accounted for by supposing the 
existence of a wrong in the blood, which has affected the 
nervous system, — yet there are doubtless also many nervous 
affections which are primiirily independent of the blood, which 
can only be treated by Neurotic medicines, and even then 
often without benefit. 

Thus far I have chiefly dealt in assertions on the subject of 
Hscmatic medicines, but I am now about to attempt a thing 
which is more difficult, i. e. positive proof. 

I shall traat separately of Restoratives and Catalytics; each 
division will be divided into certain distinct orders of medi- 
cines ; and of each of these orders in turn I shall attempt to 
prove what is laid down concisely in Proposition VII, To 
simplify this proof, that part of the Proposition which re- 
lates to Restoratives will be divided first into a number of 
minor propositions, which, taken together, imply the orig 
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Each must be shortly proved applicable to each order 
of Restoratives. The same will be subsequently done with 
Gatalytics. Having sustained the original proposition to my 
own satisfaction. I shall, in some cases, venture to offer an 
additional hypothesis — only as hypothetical — on tho action of 

I particular medicines. 
, Let UB now proceed to the consideration oF the first division 
^ Hsematic medicines. 
■ T 
nfo 
icki 
that 
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The general name given to the medicines in this division 
Kn founded upon a fact relative to their action, which will be 
Fickn owl edged of most that I have here included— namely, 
that they restore to the blood certain materials tn which it is 
de6cient,* 

1 will divide them into six Orders, which are all distinct and 
characteristic in their mode of action. 

• II bu 'been »lteady gtaled Ihnt tbe dciuils of ibis urrtragement are 

' Ibandcd apou the iherapeutie operalion of medlciues, as need la cure disesBes, 

E'Ud Dot upon iheir phii$iatos'tiU aelion on a healtliy mnii, Much unnGcessarj 

Infiuion \a works on MnteriD Medicos, has ariacn from these \wa diflerent 

"8 being taken into accoant nt the aame time. Food \a Ibe oaiy restors- 

a oT waoling material needful to a henltliv man : neither is there in such k 

le any need or opportaDity for the counlerutlion of morbid agencies, 

"UedicSaes," gnjo Dr. Paris, " are for tbe moal pnrl but relative agents, 

prodnclog; their eSecIs in refcreoce onlj to tbe state of tbe living frnnie. We 

DDBt tborefore concur nrltb Hit Gilbert Blune, in itAtIng that the virtues of 

medicinea caaoot be falrl; esaE,jed, nor beneficiullj aoccrlaiued, b; trying 

their etfecta on sound snbjeclt, because that peculiar morbid L'Oudition doei 

not exist, wbicb they mny be eiclasiTely calculated to remove." — Fliarmaco- 

togia, 9lh edition, 1843, p. 133. 

Professor Albers, of Bonn, in hii late work on the Action of Uedicines, de- 
termined to adopt Iheir opemtion in the cure of dlaeaies us the t«xt of bii 
Msay. " Ei ist die pathologische GruudUge, welcbe fiir die Priifuugder An- 
neiwiikang nnd Anweadung bier in Ansprucb genommcn wird. Die Wlrk- 
_ tag der Annei im Oesanden, in Thierin, d«a gnnze chemische Vechaltea drr- 
beBriudfdr jenenur Erlliuternngi-lebren,dic nochkeincsnegsan sichgcbon 
[e Tiir deu Gebraurh in Kraakheiteu ergoben." (Preface, p. Iv.J 
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BBSTAUKANTIA. 

Ord, 1. Alimenta. 

Ord. 2. Acida. 

Ord. 3. Alkalia. 

Ord. 4. Tonioa. 

Ord. 5. Chalybeata. 

Ord. 6. Solventia. 

On reverting to Proposition VII.. which treats of the ac- 
tion of the first class of medicines, it will be seen that what 
has been there stated with rcspeet to the notion of Restoratives 
resolves itself into the following simple affirmations, or minor 
propositions. 
m. p. 1. — That they act in the blood, imd that their effect is 

permanent. 
m. p, 2. — That there are naturally in the blood snbstances 

which resemble or coincide with them. 
M». p. 3. — That they are not of necessity excreted, but may 

remain in the blood. 
m. p. 4. — That they are of use when a disease depends on the 

want of one or more materials in the blood. 
It will be seen that the first minor proposition affirms them 
to be Hsematic medicines, according to the definition given 
before. The second is required ; for if there were not a neces- 
sity in the blood for substances like them, they could snpply 
nothing. The third also is necessary, for if they were ex- 
creted in all cases, it is evident that their Restorative action 
could not be lasting. An exception must be made in the case 
of those that are used to supply something which is necessary 
in order that a secretion may be properly elaborated. Medi- 
cines of the Sixth Order are particularly used with this intent; 
as also some acids and alkalies. But these are not repugnant 
to the blood, like Catalylics. In the fourth place it is affirmed 
that being thus fitted for the blood, and allowed to remain in 
it. Restoratives lend to cure a disease which depends on the 
want of a substance similar in nature to themselves. 



H^MATICB.— DIV. 



135 



I 



After giTing a brief account of each of the orders of Reeto- 
ratives, it will be my object to prove that these affirmations 
e seyerallj applicable to each of them. 

Ori>. I. Aliments. 

This order comprises all substances which are naturally re- 
qaired by the animal body, to supply growth, to repair waste, 
and to maintain the various functions at the healthy standard. 

An article of food is the simplest form, and in fact the type, 
of all medicines of this dirision. Out of the materials of the 
food the whole blood is constantly elaborated, and all the 
tissues are constructed. 

Aliments were divided by Dr. Prout into four kinds : — 
(1) Aqueous; (2) Albuminous; (3) Saccharine; (4) Oleaginous. 
These kinds differ much in chemical conformation. The 
second kind alone contain Nitrogen, The last two are both 
enlled carbonaceous; but those of the fourth kind contain more 
Carbon than those of the third. The following will serve to 
illustrate the differences in the chemical composition of these 
, groups : — 



1. Water 

2. Proteine : 

3. Starch 

4. Stearic Acid - 



H 





Oj 



Water is nscful in dissolving the other clemt-nts, and re- 
ducing them to a state of solution which is fitted for the 
formation of blood, and of the other fluids of the body. A 
certain amount of some diluent should be taken with every 
meal in order to assist the absorption of the solid parts of the 
food. , 

We have already seen in what way these various matters 
are dissolved and absorbed in the primse vise, and how they 
pasl^ into the circulation ; that Froteinacoous and Saccharine 
matters pass into the capillaries of the Portal vein, and thence 
onwards through the liver ; and that Fatty matters are emuU 
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sified and dissolved by the alkaline intestinal juices, and pass 
through the lacteals into the thoracic duct, by which they are 
conducted into the circulation at large. 

What then are the chief uses for which these matters are 
required in the system, and what great funotiona do they 
fuiei ? 

The nitrogenous Aliments are needed particularly to supply 
the growth and waste of the muscular and nervous tissues, 
which both contain Nitrogen ; as also do all the parts of the 
body, excepting Fat. Thia waste is continually going on. It 
depends upon the fact that, after having lasted a certain time, 
the particles of all these tissues are gradually displaced, 03ty- 
dized, and conveyed away out of the blood into the urine and 
other secretions. In the urine these waste matters are fouad 
as Urea, Uric acid, and Kreatinc. 

The starchy ami saccharine parts of the food are destined 
to pass through a series of changes, which ends also in their 
being burnt and oxydiy.ed, maintaining the animal heat, and 
forming Carbonic acid. Starch passes first into grape-sugar 
(or Glucose,^ by taking into itself two atoms of water, be- 
coming C^ II„ 0„ The Ptyaline of Saliva, Pepsine of the 
gastric juice, and some similar principle in the Pancreatic 
fluid,* are all capable of causing this first transformation. 
This sugar ia more soluble than starch ; so that the starch of 
the food is found in the blond in the form of Glucose, which 
may be discovered chemically in that fluid, shortly after a 
meal on starchy matters. Dr. B. D. Thomson, who was oat 
of the first to make thia discovery, finds that when starck 
is merely mixed with fresh serum, it changes into this sugar 
in less than a <|uartor of an hour. (PhiloMphv^al Magazine 
May, 1845.) And M. Figuier, in a paper road before tha 
French Academy (Jan, 29, ia55,) states that he finds Glucose 
in small quantities to be a constant conslitucnt of healthy 
blood. But while tlius in the blood, this sugar undergoes k 

".See Krirgcr, " Diuerlain * Sueco Panettatko" Dorpal. 1854. AtM 
Uiklbo, Chmit AppU^uft, lt56. 
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iitrther change. Thia is into Lactic acid (C, II, 0,, 11 0,) 
whose equivalent number its just hitlf thnt of anhydrous Glu- 
OOH, so th&t one atom of the latter ma; becotne two of the 



This iinportaiit compound was found by BerEellus, in 1S07, to exist 
wnalBUtly in the jnice of taaftcle, ae trell ea in the urine and sweat. 
{Jnmuam, 1848, p. 347.) Liebig at first oontroverted this, but in 
1847 he aesented to the etatement of Berzdius, which bad alreudy beoo 
fiinher oonfirmed bj the experimenla of M. Pelouze. Man; modem 

LAemUU, araoDg whom may be mentioned Dr. Beuce Junes {Animal 
ntiitn/, p. 20.) have long considered that Lactic acid, or some ccim- 
md nearly resembling it, i« formed at thia stop of the prouBm of 
I connected with the function of respiradon. That it really ia 
luetic acid may now be considered as prorod. The Glucose in dia- 
betic urine allowed Ui utand will oftPii develop epontaneuunly into this 
The lallcr ha» been found in this urine hj Dr. Gray, of Olanguw, 
|J<H(u^w Mtd. Journal, Oct. 1855.) And M. Bouclmrdat. though, like 
hen, he Buds sugar in the recent blood of Diabotios, etates that after 
I baa bean suffereil lo stand for tweniy-four bouni, oone can be found, 
lalhiuks it ia then (.vmierted into Lactic acid. {Du Diabile imeri, el ton 
i hi/^niqae, 1852.) It ia probably the arrext of this latter 
I (uccurring in health) which conntitntes Dialivtes mellitus. 
r, P. W, Pavy cunoetves tliat pnrticlox of Gbrine undcrf^injc change or 
decay constitute the natural ferment which converts Glucose into Lnctie 
add. .An acid Rtate of fo-xl is found tu hinder this roetamorphosia. 
{Gvy' M Hfty. BtpoTtM. "Yhifi Series, vol. i. 1855.) The eaiatunod of Lai.-- 
tie add in ibe aweat, aa a«i«rted by Berielius, has been confirmed by 
Or. Favre. {Ardtica g^tUralt* dt Mi'L, 1853.) 

The »a<l neit combiDes with free Soda, existing in the 
blood; aitd ihia mIi is oxTdized into Carbonate of Soda and I 
water, jou m a Tartrate or a Citrate might be. | ViJt p. 153.) ' 
This has iwea aicotained bj MagnoH and Dumaa. 

All oiber Bi^uv (of cane, milk, etc.) are cooTerted into 
Qltiooec, or grape-si^ar, before abaorplion. Thej ma; even 
MHBctilBe* Ksdcr^ the farther transformation into Lac^C 
Mid before qmitiBg the intestine. For Lebmann finds that 
tbe in^miott «f nach eagar gives rise to an inteni-elj- acid 
reaetioD is tW j^jaacn and iliam. This may interfere with 
Uk |iiiiiiM wS ■!■—*"■' digestion, which requires alkalinity. 
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For this reason an excess of sugar in the food is frequently 
prejudicial in dyspeptic and gouty disorders. It is not the 
mere production of Lactic acid, which ensues inevitably from 
all Btarchy* food, — it is its premature formation ia the intefr- 
tine which is hurtful. 

Fatty matters are used in the produetion and renovation of 
the adipose tissueB: and may also, like the I&st, be burnt and 
oxydized to support the animal heat. 

As a general rule, the diet of a man in health should con- 
tain a duo proportion of all foui- kinds of food; for each one 
of them is essential, and baa its proper function in the system. 
The albuminous material cannot be dispensed with ; and is 
also the only food which will suffice by itself to sustain life. 
The mode in which it can adapt itself to perform the office of 
the other varieties of food was ill understood, until explained 
by the researches of M. Bernard. 

From some experiments detailed in a paper read before the 
Acad^raie Fran^aise in 1848, he .concluded that the liver was 
capable of actually producing sugar and fat out of Proteine 
compounds. For he found sugar to exist in the substance of 
the liver when none was to he detected in the blood of the 
Portal vein which proceeds to it. His results have been 
mainly confirmed by M. Lebmunn. M, Bernard considers 
further, that the action of the liver is in some way essential to 
the assimilation of saccharine matters ; for he has found that 
when sugar is injected into the veins, beyond the liver, it passes 
out unaltered in the urine. 

Thus the process of assimilation, whether of albuminons or 
of saccharine matters, is not so easy and so simple a thing as 
might at first he imagined. The study of this process is of 
great importance, and it appears to afford us a clue to the 

* And Trom animnt food nlso, when atarch is withheld. Th« Luetic kdd J 
must be produced somebow ; so in tliia cnse, OlucoBe U rormed out oF lb« J 
►Ibutnen bj the agency of the liver. (Fiiiro«y he produreii nl the BKDie titne; ! 
or, b; oiydnlion, Urea and Carbonie acid, (See Hbove,] 
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CBBSation of certain disorders of the blood, of which I shall 
have to speak hereafter. (See Antiarthritics.) 

Upon the regulation of diet, one of tbi' most important of 
the duties that devolve upon tho medical man, it ia not mj 
purpose to make more than a few observations. 

All kinds of food' are less required by the system in inflam- 
matory and febrile disorders ; and should then be adminis- 
tered sparingly, or wholly denied, according to the severity of 
ihe case. But in Typhus fever long abstinence would be dan- 
gerous ; the patient is in peril from extreme weakness and 
inaDttion, and, being often totally unconscious of his natural 
waata, requires to be carefully sustained by constant and small 
increments of animal and farinaceous food. 

Water may be given largely whenever we wish to increase 
the amount of any of the fluid secretions; as the urine, to 
render less likely tbe deposition of gravel ; or the perspira- 
lion, when it is desirable to promote it in fevers or other 
(I i Borders. 

Albumiuona food is always necessary in health, and ie con- 
tained not only in the fiesh of animals, hut in vegetable aab- 
Stances in their natural condition. It is recommended to 
restrict it in tbe management of gouty or plethoric patients, 
the other hand, animal is more easily digested than vege- 
food in many cases of dyspepsia. 

[d Diabetes mellitus, when a largo quantity of sugar is 
fxcreted in the urine, it in a common practice to confine the 
patient to a diet of meat and gluten bread. This latter is a 
longb horny material, prepared from flour, from which the 
starch has been separated by washing. It is thought that if 
no starch bo given, no sugar can be formed ; but it is found 
that though both the amount of urine and the quantity of 
sugar in it are diminished by this plan, yet the latter does not 
wholly disappear. This may be easily accounted for; as we 
admit that sugar may be formed from albumen. It is recom- 
mended that water should be given sparingly in this disease; 
for it ia thought that the more a patient drinks, the more 
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urine he passes, and ull of the same high specific gravity. I 
am myeclf rather doabtful of this. At least I am sure that the 
restriction of water, if carried to such a point aa to make the 
patient miserable, docs more harm than good. 

Fat maj be given in Diabetes, for it is not proved that it 
can be converted into sugar ; but as the contrary seems to be 
the case with albumen, and it being impossible to withhold thiSj 
the radical cure of the patient by mere dieting may be con- 
sidered hopeless.* 

Pepsine has been already noticed as an albuminoid sub- 
stance secreted by the stomach, and concerned in the act of 
digestion. In some cases of dyspepsia the stomach seems to 
have partly lost this power of secreting a digestive ferments 
In such cases, Pepsine obtained from the gaatric juice of the 
lower animals may be supplied in small quantities with the 
food. It may be given in the liquid form as Rennet (obtained 
by macerating the stomach of the calf in salt and water.) M. 
Boudault recommends Pepsine in the solid form, mixed with 
dried starch. 

We have seen that Starchy and saccharine matters form &a 
important element of the food ; and that, by combining la the 
blood with the Oxygen absorbed in the respiratory process, 
tUey are of use in maintaining the beat of the body. Uk 
some constitutions there is a peculiar tendency to an abnornul. 
oxydation of these materials into Oxalic acid. It sppesn 
likely that all kinds of Sugar are liable to this change in tli« 
system. Thus tbc patient is sometimes beue&ted by an io^ 
junction to abstain entirely from this article of food. 

Fatty matters need not be given where there is organtA 
disease of the Pancreas ; as in that case they are not rightly 
digested.f This is a rare case. They are aometimea repu^ 
nant to the stomach, from other causes. 

* I hdleTB hOHerrr thnt milk mn; be given n-itli grenC BdvuDtuge. jSm 
paper on Diabotea, rend before Ibe Med. Soc. of LDndoo, Feb. ID, 1B3S, re- 
ported in itedieal TVinunnd Lanett.) 

t Sec p. 92 ; al«o Srii. anil Sbr. Med. Chir. Stv,, Jml 1S&4, p. u:i. 
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The application of oily substances to the core of Phthisis is 
» matter of considerable importance. Of late years Cod-liver 
oil has been used with more success than any other medicine, 
both as a prophylactic, and as a curative agent in this disease. 
When this remedy is considered separately in Chap. IV., 
mention will be made of several theories which have been pro- 
pounded to account for its mode of operation. 

It is important that fresh vegetables should enter into the 
diet of all persons ; an abstinence from them is not unfre- 
qnently followed by the development of scorbutic diseases. 



Certain adjuncts lo diet in constant ase thmughont the ciTiliied world 
•>TeaL, Coff«, and Tobacco — have been fnnnd by curefol ubaerrers* la 
llfiniiusb ths iraxte oF the animBl ti^saes. and the amount of excretion. 
TIu* action it pr<.<bnbly i-unnepted with the sedative power of tbe«e agents ; 
tal, ahonld it be verified, these matters may then, from one point of view, 
\tt Tfigardedss pseadit-aHDienl^. They do not afford a direct supply to tfae 
l^rtvm, but they render the need of that supply leas urgent than it would 
have been. 



Thus an attention to diet is of great importance in the care 
ftud alleviation of disease ; by this means ne are enabled, 
vitbiua certain limit, to regulate the composition of the blood, 
tnd through it the nutrition of the body. 

Thus are Aliments essentially Restorative, forming and 
supplying the blood, and from it the several tissues, which are 
destined to work and to endure, until, like all organic crea- 
tions, their turn is come to die. Then only are they excreted, 
ud in a different form from that in which they entered ; at 
that time developing into tissues of high organization, they 
now decompose and retrograde into simpler bodies; at first 
fitted for life, they are now shaping for destruction. The dis- 
(tse which collectively they are intended to cure is Hunger ; 
which is in fact a call from the blood for the renovation of its 
&iling constituents, a demand for fresh supply from the body, 
which, because always changing, is always requiring nutriment. 

* Backer LcbDiftiin, etc. 
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An; deficienc; iD thi^ food uf lhii»e mineral ingreditnts < 
essentiul to the sutteoonce uf maa, ahouU, when n^oeriained, 
full; BUpplietl b; Ihu physician. Ainoog tlieite mineral mnttera are ift- 
clutk-d various anlts of Potash, Soilu, aiid Lime, tlic earthy PlioEphftti^ 
und compuuaJs contaiaiug Sulphur. When anj «uch material bM tb 
bo Bupplit>d, not on nccouut of a diseaBe, but tn atone for a deficiency ia 
the food, it comes under this head of Aliments. Vegetable food is n 
deficient in these mineral sulutances than animal diet. It does not g< 
rallj afford the nocessar; proportion of commnn Salt, a material of gi 
importance to animals, and entering into the compusition of their flesh, 
blood, and Quid secretions. It is thud that herbimrous animals 
driven bj their instincts to seek for this mineral in nil manner of wajs, 
dorses and cows are improved in health b,v adding it in miall quanti* 
lies to their provender. The buffaloes grazing on the prairies in Ame- 
rica resurt iu tlio pursuit of suit tt> certain spots of soil dieciivered bj 
ihem, whioh are known among the hunters as " bufiolo-liokc." Evat,' 
with men, who urdiuariij adopt a mixed diet, it soems that the habil of' 
adding salt to their food is universal. It is so mited up nitb bread I 
with all ooi>ked articloa that it is difficult for us to discovor what wotiU 
be the result of complete abstinence fniu salt. But it is commonlj 
affirmed that aggravated forms of djspepsln, inteHtlnal norius, and evw 
fatal miirnamus, have followed sufh ubscinenue. There in n tradition 
tiiat the chief feature of an old and terrible form of puuishu 
prisuuers in Holland was this denial of salt. 

Lime is another important mineral which exists in too small amount 
in some descriptions of vegetable diet. Birds, who require the istIXk 
nale to form their ogg'Uhells. arc accustomed to obtnlu it bj pecking ■ 
Lhe soil. Lime Is detieient in quantity in the grains uf some uf the Cere- 
alia, especially in that grain of universal consumption — Wheal To b( 
rustic?, who live chiefly upon bread, tlie wanting proportion of lime naj 
be miidn up by the um of spring water; to others, by the addition of 
Milk \it the diet ; to others uguin, by the consumption of Potatoes. 
The fact that the two latter are articles of diet almost unverMll; 
adopted, even by the poore&t in the country, may perhaps explai. 
fact that the deficiency of Lime in whcaten brand is nut gcnenlly fall 
here. But the contritry mny be the case iu some partd of Europe, ii 
the rural diBtriols of Oermany, where the peasants subsist mainly a^ 
entirely upon stale black bread. Thus Liobig propnxeK, in making doD^ 
for baking, to knead the Ilour with Lime-water. He slates that tb« 
bread prepared in this way is both wholcaomc and agreeable. 
bo regarded," he observes, " oa a physiological fact, that curn-Qour ia not 
» perfectly alimentary substance: administered alone, iu the st«te of 
bread, it dues not suffice fur sustaining life ; ti-om all that we know, this , 
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aieii«; i« owing to the waut '>f the Lime 
1 of tile oss»iua ejatem. The phoephurii 
ivientlj refireHented in the eonx, but litQi 
a kgumiucnin plarit«. This c 



aoid likcwi.te required 
is liMK abuudunl in it 
gires, perhaps, tlic key 
I cif the iliseiuea which are obserrcd nmoug prisoners, afl well as 
Ki% children bniughl np in the cuuutrj, where the diet uoiiitist^ es- 
7 uf bread. Id this respect the Lime-water bread deserves, per- 
bkps tu attract the nutice of obemlHtg." 

It is supposed bj some that the deficiency of salts of Potash in the 
food is the cause »f Scurvj. [Sec Aittiaeorbutica.) Others Bttribute 
lOfilla and Goitre to the wont of compounds of Iodine. I do not think 
lA either of these suppositions rests upon suffideDl evidence. 

oe|^rus, in the form of Phusphalee, is abundant in moat articlei 

liiidiet Bui in some nervous diseases, where there in on oxcesaive 

ntiun ftnd loss of Phosphates, or in Rachitis, where there is % defi- 

r Pbi>e|)h&te of Lime In the bones, it ma; be advi»ible to put 

\ patient on an cilra allowance of milk, or to mix with the food ■ 

Mit« proportion of an alkaline Phosphate. Phosphate of Lime maj 

■(■^ivHn in powder along with Carbonate of Lime; when the Carbuaio 

Pld Ubernted from the latter bj the ocid of tbe atumoch will partiallj 

solve the Phosphate. (KUchenmeiater.) But there is at present 

little evidence to euoourngc ua in the u^e of such aganls, and we muat 

certainly not auppoEte that in their ndminislratioD we are striking at the 

.a these. 

If we ever find reason to suspect that there is a deficiency of Sulphur 

Hie li>o<l, we may supply it by addin); eggs U> the diet; or wo may 

n increved coniiutiipti'iD of such articles as are known to abound 

KjSolphur. as Mustard, Garlic, and Onions. 



Okd. II. Acids. 

Iin«ra^; — Sulphuric, Hydrocbloric, Nitric, and Phosphoric 
Acida. Vegetable: — Acetic, Citric, Tartaric, Oxalic and 
Malic Acids. Animal: — Lactic Acid.) 

TTo this list ma; be added the super-salts of the alkalies, 
which have an acid reaction. 

AltltDUgh the mineral differ from the vegetable acids in 
their ultimate action, and are altogether more powerful than 
them, yet in their proximate effects they are similar. They 
ue all aolable in water, and, when given as medicines, should 
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be 80 dilated that they can exert no corrosive action 6a" 
mucous coat of the stomach and intcatincB. 

Dr. Pereira lays it down as an a.xiom, that though they al) 
act as acids in tbe alimentry canal, jet they enter the blood 
as salts. He considers that thoy combine with free alkaline 
matters in the saliva, bile, and Pancreatic juice. {Materia 
Medica, vol. i. p. 171.) 

But this explanation seems to me to be calculated to com- 
municate an erroneous idea of their action. For suppoBiDg 
first that they did thus combine with alkalies before entering 
the blood, yet as more alkaline matter would then have to be 
secreted to supply that which they had neutralized, they would 
thus immediately increase the amount of acid in that fluid. 
The action of acids in the blood is very different from that of 
their salts. Sulphuric acid does not act like the sulphates of 
Soda and Magnesia, nor is the action of Hydrocliloric acid 
the same as that of common salt. Again we must remember 
that the aecretiona mentioned are either neutral or barely 
alkaline in their reaction, and that the acid medicine, on 
passing into the stomach, would meet there with an active 
absorbent surface, secreting an acid, and not an alkaline fluid. 
So that it seems probable that the acid would enter the bh)od 
as such. 

Now the presence of the acid is not unnatural to the blood. 
The mineral acids exist there in combination, and the vege- 
table acids have an analogue in Lactic acid. 

The blood is alkaline ; which is mainly due (in health) to the 
presence of carbonate of Soda, or (according to Liebig) of an 
alkaline phosphate of that base. It contains also a email pro- 
portion of free Ammonia (or its carbonate,) us demonstrated 
lately by Dr. B. W. Richardson.* So that the aoid, on enter- 

*Tbe amount of CarbDD&te or Sodn, according to LcbtnaDQ, ii 1-B38 ia 
1000 parte, Becquerel and Rodler eatiraate the whole amoiiDt of soluble mIB 
of Soda, cicludine ilie Chloride of Sodium, al 3'5 in 1000. [Palkologital 
Ckrmiilry, Imnalatpd by Dr. Speer. p. 63.) To (be eac«pe of freo AtnmOBla 
■Tom Ibe sarfiicc of blood when dr&wn from the bodj, Dr, Rjcbordaon wcribM 
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itig into the blood, passes at once into combination with this 
alkali, and the resnit of this is a general diminution of the 
amount of basic matter in the Bystem, and an increase \a that 
of acid. Thus a free acid may act as a Restorative in cases 
where there is an excess of alkali in the blood. It may either 
remain in the blood after entering into combination, or it may 
pass off by the urine, supplying there the place of a natural 
acid, which it leaves behind it in the system. It is on sach a 
theory as this that the action of mineral acids in typhoid and 
putrid fevers has been explained. Huxham long ago recom- 
mended acids to counteract the "putrid crssis" in fevers." 
Tbey are certainly sometimes of marked service in these di»- 
orders. Among later observer3 of this fact I may number Mr. 
Day, of Stafford, who has found Nitric acid of great use in 
malignaDt Scarlatina. In ibe Yellow Fever of Tropical 
climates, an excess of alkali in the blood was discovered some 
years since by Dr. Blair. Tbts alkali seems to be Ammonia.f 
I do not affirm positively that there is in all of these fevers an 
exce^ of alkali in the blood. Although likely, it is not proved. 
The explanation is plausible. 

Acids are of use to correct a pbosphatic deposit in the urine, 
:d by an alkalinity of that secretion. The alkaline nrine 

ly be secreted so. as has been observed in petechial fevep 
by Dr. Graves and Dr. Golding Bird, and in insanity by Dr. 
Sutherland, and may also occur in diseases of the nervous 
centres ; or it may be caused by a decomposition taking place 
in the bladder, us in chronic inSamntatiou, or in the case of 
retention of urine from any cause. In the former case the 
'■nd may act as a corrective to the fluids before secretion ; in 
latter case, after it. But it is nut always easy to cause 

heDotnenon of the Rponlancoas coagulslioa of its Stirine, prcTioDBlj held 
in lolulioa by tbii ulksli. Tbii tbe>i9 be hM Rapported bj a gtning atraj of 
«Tidi!ne«. (Jttleji Cooper, Prat Stag an iht Caute of tkt Caagulalion of At 
Blood, la&S.J 

* Kuay on Frrert, 2nd edition 1750, p. 117, »tc. 

t Htporl on tht firit figlnten monlht "/ t^t Fourth TiUow Feoer Epidemic 

of British ffuioM.— Appeodii to Brii. and For. Mtd. Chir. Stmae, J«n. 1666. 
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be excreted in otber ways, and vegetable acids are liable to 
decomposition in the system. ( Vide page 147.) 

The use of mineral acids iu ussisting a weak digestion ad* 
tnitt! of a simple explanation. For wbatever notion we adopt 
HB to the composition of the gastric juice, it is certain tha 
contains nn acid in excess. Now an acid medicine would set 
free in the blood more of this acid which it ia the business of 
the stomach to furnish, and thus prove useful in that kind of 
dyspepsia which depends on a failure of the gastric secretion. 
Hydrochloric acid has been particularly recommended by those 
who consider it to be the acid normally secreted by ths 
stomach. But Lactic acid, which I believe to be the true 
stomach acid, is still more likely to be of service. It has been 
tried by Dr. H. Jones, and has proved very beneficial in hit 
hands. (Monthly Tourn. of Med., Nov. 1854.) 

Bracouuot has found that in aonie cases of diarrbcea th« 
dejections have a strong alkaline reaction, due to the presenus 
of Carbonate of Soda. In such cases acids may be of use ; 
though this is contrary to the generally received opinion, tbat 
sour drinks and fruits are hurtful in all cases of iDtestinal 
derangement. All acids, by subverting a tendency to an ^ka* 
line crasis, tend so far to counteract fluxes. The regetabla 
acids have been even recommended aa prophylactic agunati 
cholera. (See Antiaeorbuiict.) 

When not wanted in the system, it seems probable that acids 
pass in all cases out of the blood in much the same condition 
as Ihcy entered it. Thus, vegetable acids act as diuretics ; and 
mineral, us astringents to the glands generully. The latter, 
when given in excess, may prove hurtful by causing a lithic 
deposit in the urine. The addition of a mineral acid to healtby 
urine causes after some time a deposit of uric acid. 

The action of acids on the urine b neither so constant nor 
so certain as that of alkalies. In attempting to correct ab- 
normal conditions of (hat secretion, it must be remembered 
that ita reactiott is liable to great variations in health. The 
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whole amount passed during & d&j should be extiininod to- 
gether. Dr. Bencc Jones stiites that the urine is moat alka- 
line just after meals, and most acid when a Buflicient time hax 
elapsed for the uoraptetion of the digestive process. lAnimal 
Chemittiy, p. ■''■l.) 

I shall have arterwarda to consider the action of the mineral 
acids as Astringents; and I must nosr add a few words on that 
DTC of the vegetable acids which has gained for them the title 
of Refrigerants. 

In man/ febrile cases it is found that diluent drinks cou- 
taiaing the free vegetable acids act beneficially in lowering 
tlie pulse, and in moderating the progress of the disorder.* 
Theae should be distinguished from saline drinks, whether of 
mineral or of vegetable aoid salts ; for salts, from their known 
effects on the blood, would seem to belong simply to my divi- 
sion of Catalytica. But the effect of theae vegetable acids 
seems to be to restore the blood to a more natural condition, 
and this independently of the action of the diluent with which 
they are administered. It would seem that in such cases 
the free vegetable acid acts as a Restorative. In fevers of a 
low type, where there is a tendency to alkalinity, the vegeta- 
ble acid may act directly by neutralizing alkali in the blood. 
But in sthenic fevers also it seems possible that this Organic 
acid may step in as a substitute for Lactic acid, the natural 
fuel of the system. In fact, I suppose that in fevers the 
supply of this natural blood fuel is deficient; that the nilro- 
genoaa tissues are then consumed to maintain the heat of Che 
body, causing not only wasting, but tending to keep up the 
fever by the e.^cessive amount of Oxygen demanded for this 
tbnormni combustion ; that in such a case tSie vegetable acid 
is welt adapted to take the place of Lactic acid, the material 
which is ordinarily oxydized in the system to maintain the 
animal heat. For though in health the ingestion of such an 
1 is immediately followed by increased acidity of the urine, 
ighl to sULte tbiit this is doubted by Dr. MadugnQ and otbera. But 
er aide are Dr. Pereira, oad tbe majority of tberupealutB. 
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irhen used in fevers it does not pass isto the urine, tt ia 
then dieposed of, or burnt, in tbe blood. The alkaline salt 
of the same acid is similarly burnt, as it would be in health ; 
but it leaves a residue, an alkaline carbonate (see p. 160,) 
which exerts upon the sjatem the usual operation of bq al- 
kali. 

It hu long been coasidered probable, but maj now be said to bavft 
been proved bj the reHearcbes of M. Becquerel, that in Tebrile diaordert 
and iDSBmmationB there is excreted in tbe urine an excesB of Urea and 
of DraCe of Ammonia, substances which are formed hy the ox;dalion of 
the Nitrogenous tissues. This extra-oxydation probably arises from a 
deficiency of that matter which is the proper food of Oxygen in tbe 
system. This, as we have seen, being the atep between grape-sugnr and 
Carbonic acid, must either be Lactic acid, or someihiug similar t« it. If 
mufit be remembered that nn food is UEUully taken in fever ; thiB would 
at length quite cut off the usual source of tliis Laetio acid, which is the 
starch and sugar of tbe food, and render it necessary that the nnimal 
tissues should continue to undergo oiydation. to maintain the animal 
heat, (Bbeumatism and Oout are an exception to this, See below.) 
If we compare the commonly received formula of Proteine with those 
of Lactic acid and Tartaric acid, it will at once be aeen as was poinl«d 
out Slime time ago by Dr. Murray, that the latter contain more Oxygen, 
in pr-iporlion to their Carbon and Hydrogen, than is found in Proteine, 
or albnmcn. 

Proteine = C„ H,, Nj Oi, 

Lactic Acid = C, H, O, ' 

Tarunic acid = C, II, 0|„ + 2 EG ' 

Thus, while for 40 equivalents uf Carbon, Proteine contains onlj 12 of 
Oxygen ; Lactic acid uontains 40, and Tartaric 50. of that element. Sa 
it seems that albuminous matters, containing leas Oxygen, would require 
mu<'b more Oxygen for their combustion ; tliis would produce more heat, 
augment the number of respirations, and keep up the fever. And though 
it baa be«n proved by Wobler that free vegetable acids pads out in tha 
urine without hajing undergone oiydation, yet the condition of fever 
would probably be an exceptional case. Lactic acid, the natural fuel, 
being doGcicot, the alkali with which it should combine must be present 
in some excess ; so it seems likely Ihat a fn?e vegetable acid would com- 
bine at once with thi< alkali iin the Lactic acid would have done, and 
thus be burnt or oxydiied instead of the latter. Accordingly, it has be«0 
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srved by Dr. Roes and otiiere, thst the uhq of the^e acids in fevers and 
is out followed by increased acidity of the urine, [v. AiUi- 
'.hritiai.) The action of Hui;h an acid is then fliuiply ReatorDtive. 
'Ketiairiag less Oxygen tlian the Proteins would need to ttansform it Into 
Carbonic acid, it would thus diminieih the number nf the respirations, the 
frequency of the pulse, the temperature of the body, — and in this way 
kiln; the ferer. It would he strungl; mnlirmAtiiry of this idea if it were 
proved that the amount of Urea and Urates in the urine is actually 
diminished by the use of ncid drink? and fruits in febrile cases. This 
hypothesis can only be admitted on the eupposition that fever (in which 
likely to be iu the blood an excess of uncombincd alkali) consti- 
itM an eicoptiiin to the general rule that the vegetable acids paas 

lugh the blood without undergoing change. 
Now the salt« of tliese acids with alkalies, which are often administered 
in tlie funa of effervescing draughts, might exert the same refrigerant 
action. But there would be this differeuce ; the alknli of the blood 
would not be required, the acid being already combined with an alkali. 
H. Wohler has found that these vegetable-acid salts always undergo oxy- 
daticn in the system, being converted into carbonates or bicarbonatee, 
thus reacting on the secretions as alkalies. And so in the sante way 
that the natural lactate of soda is formed into a carbooate, the 
rbonio acid being afterwards freed from the base, to be excreted by the 
By this natural process the quantity of alkali in the blood would 
•t be increased, our would it be augmented by the action of a free vege- 
>Ie acid. But the change undergone by a salt of this acid would eon- 
iftlly add to the alkaline matter already in the system. And as alka- 
hnve a Catalytic action on the blood, which may prove useful in some 
■thenic fevers, it follows that these salts have a double action, and are 
not simply Restorative. {p-Alkaliea; AatiphloffUUct : AiiCincorlmlia.) 

Rheumatism and Gout differ considerably from other fevers, both in 
their nature, and in the remedies which they require. Thej are pro- 
duced by special morbid poisons or agencies, which we are enabled to 
counteract by certain Catalytic medicines. There is in both of them an 
excess of free acid formed in the system, Ilere alkalies are the remedies 
mainly indicated, for they neutralise the acid. (d. AntiarthrHies.') Some 
obacarity rests upon the subject of the use of Citric acid in Scurvy ; hut 
1 partake rather of the nature of a Catalytic than of a 
tiun, I have placed AatiBcorbntice in the second division. 
*pp««re likely that the Catalytic action of the vegetable acids consists 
certiUD ill-understood control over the progress of various cucbesiea 
blood-degenerations. Among others, it hoH been asserted, apparently 
a a reusonable amount of evidence, that Ihcy afford a sort of exemp- 
from liability to Asiatic Cholera, (p. Anlineorbutict.) 
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Though there are individual exceptions (as of Vegetable 

Acids iu Scurvy,) yet in most cases Adda act as simple Re- 
BtoraliveB; but Alkalies certainly operate as Catalytics in 
some disorders, and have thus to be included in both divi- 
sions of HsE^matic medicines. 

Obd. III. Alkalies. 
(Potash, Soda, Ammonia, Lime, Magnesia; — their Carbon- 
ates, and neutral Acetates, Citrates, and Tartrates.) 

We have to consider the alkalies now as Restorativea, — 
treating of those cases only in which they are used to restore 
a wanting materia! to the blood, or fluids of the body. 

That they pass into the blood, is proved by their solu- 
bility, and their appearance in the aecretiona; and that they 
are natural to it we know, because they are all found in it, 

Wiihler has demonstrated the curious t'act, that the neutral 
salts of the alkalies with vegetable acids undergo oJtydation 
in the blood, being transformed inlo carbonates. Those 
among ihese salts which act as Purgativea are found, when 
given in large doses, to pass out unchanged along with the 
contents of the intestines. (Laveran and Millon.) But in 
small doses they are apt to be oxydized in the system, and 
then pass out in the urine. Thus it may be easily shown 
how the neutral (bibasic) Tartrate of Potash may with the 
addition of ten atoms of oxygen, produce two e([uivalentfl of 
bicarbonate of potash, together with four of carbonic acid and 
four of water. 

2 KO.CgH,0„-HO 0=2 KO + 8CO ,-(-4 HO 

=2 (KO, 2 CO,) + ( 4 C0,+4 HO) 

Again, one e(|uivalent of the neutral acetate of potash, with 
eight of oxygen, will make one equivalent of the bicarbonate, 
two of free carbonic acid, and three of water. 
K0.C,n,O,-l-8 0=K0+4 C0,-l-3 HO 

= K0, 2 C0,-l-(2 CO, +3 HO.) 
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^^H This carbonate, easily docomposod by any aci<), is equiva- 

^^H lent to a free alkali. Tbus »mfi)l doaos of these salts may 

^^H falfill a doable function. They may supply the respiratory 

^^^1 process, as has already been expluined. They may also act 

^^^H on ibe secretions as alkalies. Bence Jones has found two 

^^H drachms of Tartrate of Potash, dissolved in four ounces of 

^^H water, to render tbe urine alkaline in thirty-five minutes, Leh- 

^^H mann has discovered that in persons living on a mixed diet, 

^^H ten grains of Acetate of Soda will produce this effect in two 

^^^B or three hours, hut in those subsisting on vegetables alone, 

^^^1 two drachms or more may be taken before the alkalinity 

^^H results. 

^^^H Hialhe bos obserred that viulent eiprcise renderw thin oxydntiim rnpid, 

^^^H and repose retarflB it. {CMmkappliqti/e. p. 79.) 

^^^H Such ft coiobuBtiun of an Acetate or a Tartrate, cinauming Oijgeii 

^^^H ixti producing Carbonic ncid, in in hII pnibnbilily sirietl; atialcignun to a 
^^^H naiuml barning of LactaM of Sr-ila always going on in the blood Tor tbe 
^^^^H niunteaance of the aniuinl heat. 

^^^H W5hler linds that those vegetable-acid salts in which tbe acid i« id 

^^^H excesfl are not tliun docompoHcd, l>ui tend to render the urine acid instead 
^^^^B of alkali ne. 

^^^^H Hy own experimeutH, recently undertaken, on this subject, would 
^^^H lead me Ui believe that some varialioD is to be expected in thb^e resulta. 
^^^H I am disposed to diSer rrom Wuhler en far as this, — that I would not 
I nske the rule absolute in either case. That is, aa to alkalinity of urine 

being produced by the neutral Halts, but never by tbe acid suits with 

I the vegetable acids. There seem to me Ui lie several ciwhor which may 
disturb tbe oonstaticj of such results. First, a fluent xtale of the in- 
testinal canal, which may cause even a small done of a neutral salt to 
pass off by that surface without affecting the urine. Secondly, an 
excess of alkali in the system, as (probably) in fevers, may, by combining 
with it. convert an acid salt, or even a free vegetable acid, into a 
neutral salt, and so determine its combustion. Thirdly, the reverse 
may happen. An excess of acid in the Htoma<:h, in the blood, or iu the 
food, may convert a neutral salt into an acid salt, and an prevent it 
from rendering the urine alkaline. On this account it \* difficult to 
produce such an alkaline reaction in some dyspeptic and gouty patients. 
On this ground also I ara disposed to account for a certain discrHpanoy 
between the results of some French experimenters (us Lnvoran and 
Millon) and the Oermana (as Lehman and Wiihler.) With those who 
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are always drinklDg sour winoH there muHC be a great difficulty in render- 
ing the uiiDB alkaline, while ihia result would be rather favoured than 
otherwise bj the heavy sweet buer whioli Toutottio philosophera are ae- 
oustomed to imbibe. 

Tims, M they pitsa unclinnged into the fsoons, and under oertuin rare 
circumBluncSB may poeaibly pass unehnogod mta the urine, these neutral 
salts of the alkalicB with vegetable acid». though unstable in their nature, 
tire not always deeompused. But though by no means tfaeDiBolvea equi- 
valent ti> a free alkali, yet aa their natural tendency is to form by osydo' 
tiun ill the blood u Carbonate wbiuh is equivalent to a free alkali, I have 
tcrnieil them alkali-producing, ur Kalioi/tnic salts. 

To exert the ojierations of an alkali od the system, the fixed 
alkalies may be relied more upon than Ammonia. The latter 
produces an admirable effect while it remains, but on account 
of its volatility it ia apt to be rapidly excreted from the body 
by the exbalant surfaces of the ekin and lungs. The fixed 
alkalies are more slowly excreted in the urine, when not wanted 
in the system. The natural alkalinity of the blood ia due to 
the presence of free Soda and Ammonia (see p, 153.) Potash, 
when given aa a medicine, must liberate these weaker alkalies 
from their saline combinations. Thus Potash jarely, if over, 
exists free (or carbonated) in the blood. It acts by setting 
free Soda or Ammonia. Soda itself, being stronger aa a base 
than Ammonia, could not exist free were there any surplus of 
ammoniacal salts present. 

Chalk and Magnesia, being insoluble, can only act as alka- 
lies in the intestinal canal. For, unless neutralized and dis- 
solved by an acid there, they cannot be absorbed, Bui, by 
counteracting an acid in the stomach, ihey produce in the end 
the action of an alkali on the whole system, though indirectly. 
They bring about ultimately the same effect, though weaker, 
aa thai of the true alkalies. 



The vapour of burning Tobnci'ii oontnins Carbonate of Ammonia in 
considerable quantity. This mu»t necessarily be absorbed to a large et- 
tont by the mucous sui-faees of the mouth and lungs of a smoker. Regarded 
in this |«iint of view, the practiee of i-moking, win^n eontinued, may be 
hwkixl npon in the same light as a cuurse uf ulkaline medication. It may 
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with the aarae rlHk nr advantage. It must be ill suited to 
those in whom there is a tendency tii nlkaliaitj of the hamours, and bet- 
ter adapted t« the case of thrjtte gouty or dyspeptic Bulijecta with whom 
the contrary ohtainx. But of conrse the therupeutio action of the Nico- 
of Toliacci) must be separately taken into 






Alkalies are used wherever there ia an exceast of acid in the 
system, whatever that acid may be. Alkali should uuturallj 
be present to neutralize it, for it is unnatural to have a large 
excess of acid in the secretions, or any excess in the blood. 
We thus ttdtainister alkalies on the restorative principle. 
Ibey are not always excreted: but whether excreted or not, 
ley tend to render the secretions neutral and alkaline hy in- 
lawing the quantity of basic matter in the system. Alkalies 
being more stable than acids, and being more invariably se- 
creted by the kidneys, it is more easy to render the urine al- 
kaline than to make it acid.* Alkalies are thus of use in a 
tendency to lithic acid deposit. The bicarbonatcs are pro- 
bably the best for this purpose, for thoy may be given in large 
doses, being leas irritating. The celebrated Vichy water con- 
is bicarbonate of soda. Limo-water has been Uiigd as a 
ilvent for stone. These all act by first diminishing the aoid 
the blood, and subsequently influencing the secretion of 
the urine, which secretion, acting as a counterpoise to the 
condition of the blood, may he generally taken as an index 
The alkalinity of urine thus produced is generally 
,nsed by Ammonia, which is set free from its combinationa 
the fixed alkali. Dr. Parkes finds that Potosli generally 
n combination with Sulphuric acid, causing more 

'HiUbecDnsiclerelhnl (hcreiii more dnoger id giving acids than in ndiuiela- 
teting Blkalies, for the natural aecretioos of the ajalem being generally alka- 
line, it is not so eas? lo disturb their condition by ibc use of ulkalieB, as it il 
by that of acids. Bui it must be remembered that the moal important of the 
iiPi:f«tioDS. the Drine, bas an acid reaction ; that it is not very easy to increue 

siiown by Dr. B, Jones, withaiit precipitating (Jric acid, or causing dangeroot 
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of this acid to pass into the urine than is so excreted in health. 
(Brit, and For. Med. Rev., Jan. 1853, 1854.) Dr. B. JoneB 
states as the result of his experiments, that the exhibition of 
Ammonia may neutralize acidity of the stomach, but is not 
followed often by alkalinity of the urine. {PMlonojihieal 
Transactions, 1851.) Alkalies which react upon the urine in 
such a manner as to prevent a deposit of Uthic acid, come un- 
der the denomination of Solvents, and will again be considered 
as members of that order. 

Dr. Pereira recommends alkalies in cases of dyspepsia and 
pyrosis, when there is an excess of acid secreted by the sto- 
mach. Yot this must not always be taken as an indication 
for their employment; though it is a tolerably safe rule, when 
this is known to proceed from a gouty cause, or is accompanied 
by a marked Itthic diathesis, and excess of acid in the urine, 
to administer alkaline medicines. But it is known that there 
are some cases of excessive stomach acidity, as those caused by 
the presence of Sareina VentricuU, in which the urine at the 
same time is actually alkaline. The acid in the system is so 
monopolizefl, as it were, by the stomach, that there U none left 
to maintain the reaction of tbe urine. In such cases, instead 
of an alkali being given, it is doubtful whether an acid may 
not be of more service. 

Ammonia will be again enumerated as a stimulant — Potash 
as a catalytic — and lastly, all the alkalies as diuretics. 

The alkalies are useful in gout and rheumatism in diminish- 
ing the acidity both of the blood and of the secretions. It ib 
often advantageous to apply an alkaline wash locally around 
an affected joint, in the fluids about which the morbid process 
seems especially to have fixed itself. If we may receive a cer- 
tain theoretical explanation of these two kindred diseases, stiU 
more light will be thrown on the advantsges attending the em- 
ployment of alkaline restoratives. To this I shall recur when 
I consider the Catalytics, which are used to counteract these 
same disorders, — not, as here, by restoring a wanting material, 
but apparently by diitermining the process in a different direc- 
tion, and thus checking it as a disease. 
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I fatty substanceB are digested and apsimilatfd with 

fGculty, on account probably of a deficiency of alkaline mat- 

r in the bile, an alkaline medicine may aid in causing their 

laUhy absorption. Alkalies dissolve fats. Given in excess, 

J keep them so fluid as to prevent their deposition in the 

Mues and cause their excretion from the body. In those rare 

ses of undissolved fat in the fluids, as evidenced by 'lactes- 

: aerom,' or 'chylous urine,' an alkaline medicine may be 

■■Ippropriate. In the far more frequent tendency to 'fatty 

degeneration,' or tnterstitiai deposit of fat in the veBsels and 

organs, we may sometimes hope to do good by the same means. 

■ ■We may succeed when the fault is in the fluids ; we can do lit- 

BSe service in a strictly organic disease. 

r An alkaline course is rccoaimended by Dr. Budd for biliary 
calculi. The alkali cannot dissolve the Choleaterine, or pecu- 
liar waxy matter of these concretions, if we may trust to Fau- 
conneau-Dufresne ; but it may perhaps dissolve or remove those 
fatty materials out of which the Cholesterine ia formed. 

Alkalies likewise dissolve organic compounds, of the albn- 
minona group, and prevent the coagulation of fibrine. In 
excess, they retard natrition, and cause spareness of system. 
In surgical cases, and in aneurisms, where we wish to pro- 
mote repair or injuries, or to cause a deposit of fibrine, they 
are used on the catalytic principle. (See AntiphlogUtica.) 
They are indicated as Restoratives in those cases of fibrinous 
flMgnla in the great vessels daring life, of which a deficiency 
of alkali in the blood would seem to be at least an efficient 



Hia)h« admiDisters n1kali«a m Diabetes raellitun. Ue oontiden that 
that diiease the natural trnnnrorDiaitioD of glucose into lactic aeid is 
hindered b; a tcndencj to aridity in the bli>od. For be loaintainB that 
the prBttenco of an allcali Is net'Ctiearj to this tranfforniutioQ. { Chintix 
Appiiqvie, p. 75, eti;.) The praetiep hiU4 supyeeded in his handn, but not 
in thoae of others. The lialance of theoretical reasoning sm-ms likewise 
Opposed lo il. It is denied b; other chemists thnC there is bd; deBcicncy 
of alkali in this disease, and it it found that the traOBfomiation of glu- 
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cose will DCcaaianally take place iii the atomncb itaelf, in &n itciA gfkstrlo 1 
juice. 

In nickeU of cliildren, munj palhnU>gislB* have OBBumeil that tbure is 
aa eioeB9 of ac'ul (Inetii;, nialio, or jitioiiphurii:] !□ the HjBtem, and that 
thiK holds plidMpbate cif lime in solutiuo, curries it off io the urine, and 
thus prevents lie (LppropriDtiou by ihe bones. Were this ibeorj proved — 
which it is not — il -would certainlj be a verj ttrong argument in favuur 
of &u alkaline regloieri in this disurder. 

It would appear that some skin diseases (especially Vesicula 
And Pustulw) are coniiected nith or accompanied by an acid 
and irritating state of the perspiration,t an indication perliapa 
of a similar condition of the blood. This may be met by tbe 
exhibition of alkalies internally, or by their application exter- 
nally in the form of lotions. Cases of Eczema, Acne, Impe- 
tigo, &c., are often benefited by such treatment. To enable 
the alkali, when given interniiUy, to affect in a direct manner 
the seat of the diaeaae, it should be caused to pass off by the 
skin as a diaphoretic, which may be done by keeping the pa- 
tient very warm, and confining him to the recumbent posture. 
{v. Diaphoretiei.) 

It raa; be a matter of doubt to tome whether or not I hncB dono right 
in excluding Salinis frnm a place among the Restoratiie orders. For 
tajsvlf, I do not think that I am justiGod in giving them such a place, 
judging at kaat from the prMent state nf kuowledge. 1 do nut think 
it is provKil that any disease de)<<inds on Ihe irant of anj p&nicular cait 
in the blood, or eau be vur«d hj Ihe supply uf euob ealL Here I ahMild 
perhaps except Chloride of St>dium. mentioned among Aliments, becaase 
this is an iftseiitial ingredient of our daily food, and ile withdrawal 
will cause disease, just as the withdrawal of ativ other alimentary prill- 

Now with regani to the alkaline salt* in the serum of blood we 1ma«r 
this muuh — that Tariaduns in their aniuuut do oocar in several diaeue^ 
though for tlic«a rariation* no obvious reaMU oan be ipren. AemnUng 
to Lchmaun the nirum of man's liloud in health i.-ontains 8'S per cent, of^ 
•alts, and it» ash has the following oompoMlioo: — 

• Meni. Ilsrvb>a<], Dnt. Schiaidl, W«ath«rh««d. 

t Ulppuric acid has boan discoivKd io the 4nat ia Ichthyosis. 
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- Arterial contains more »alts than Tenons blood. The followinir Taria<- 
a disease are deduced from ihe obisetratioDa of Schmidt, Zimmer- 
I. Pbgfpale, Simon, Becqnerel. Rodier, etc. The amoDot of the»e blood 
Is much diminiahcd in acute inflamniationB ; increased in the low 
latfaeiDBta: much increased io Dropsies. In tnriligDant cholera the 
B are much diminished, according to Simon ; irhile Becfiunrel slates 
Lt their proportiuD (espeviallj Chloride of Snlium) is much ini-jreas«d 
iseose. Leonard and Satcagnoli find that thej are often dou- 
1 in Djeentery, in Scurrjr. and in malignant forms of Inttrraitlent 



One thing msj be said of all these fariations, that thev are pmbablj 
r i[istuic« to he ranked among the onReqaencM, and in no case 
the causes, of the disease. Could ve sulisfact'irity supplj these 
talta when wanting, the condition w<>uld be likely to recur imnu'diBtel;, 
so lung as the cause lasted. 

I know of no instance in which we can cure inSammation by supplying 

the fjstem. Salines operate as mild antiphlogistic* io inflam- 

ttor; disorders ; but so long as the inflammation continues, the; ok 

iriees to alter the proportion of salts in the blood. 
Just as we eipliun ttie increase of salts in Dropsj by the arrest of the 
fiee renal Beoretioo. bo their supposed diminutiun in Cholera blood has 
becD referred to the immense ecacuntion of saline serum from the in- 
itine. Some have thought that they conid cure Cholera by supplying 
■■alts. But, as we might have expected, I>r. Stevens' saline treat- 
dues not seem to have been at all more successful than the many 
iwlier planii proposed fi>r the cure of this intractable epidemic. Some 
have injected the saline solution directly inlti the jeins. Formulte for 
each soIntiooB have been written bj Dr. Latta, Dr. 0. Bees, Dr. Mar- 
Mt, and others. But the results have been most melancholy. When 
TWd the statement of Dr. Oriffin {Jlfed. Gax. vol. xiii. 319), that out 
2S2 recorded cases 221 died, and reflect upon the probability of other 
rials having never been published at all, we con hardly 
ipfl the conviction that a much larger proportion of these piitlenls 
have recovered if ihey ha<l been left alone. Besides his rectim- 
idation of salineii in Cholera, Dr. Stevens warmly insists upon their 
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use in mivligimtit favers, in which he supposes that thcj restore lieflcient 
aalioe matter t« the b1w>il. But tiB in snob caaee BalincB nro certainly iD 
eioess in the blcxxl, this theory is roiiDded on a raiaitppreUensiuD uf ^fl 
Tttct. {Olisfrvalioru, tic, oa the Blood, 1S32, p. 356.) In diBCuestng 
Antiscorbutics I ehall have to rafor to the theory of Dr. Oarpod, that 
Scnrvj IB due to a defioicncy iu tht' fund of the siUtB uf Potasli, and is 
therefbre to be treatett bj the uae of tbesc «attfl. 1 iihall merely state hera 
that it seeraa iJiat the blood in Suiiriy cnntaina an exceas of these salts, 
rather than a diitiiiii(<hed amount : that I dispute the slatemeat aa to Um 
deficiency of Potnsh in tlie fuod of scoTbutics: and tLnt all the evidence 
iibivh 1 have colleuted on the subject is opposeil tn the idea that Scurrj 
can be treated succesarnllj by the adcainistration of these salts. 

1 hare thus enumerated the chief reasons which induce me to deny ths 
right to SalU (excepting those included among Aliments and Solvents) 
to a place among the Restorative orders. 

Alkaline sails belong to the Catalytic order of Antiphlogistice : thej 
are alsti iuclmled io several of the orders of Eliminative medicines, The 
salts of the alkaline earths are very analugnus to them. Tu Sulphate of 
HagiTesio, aa the representtitive of saline purgatives a separate article 
nill bo devoted in Chap. IV, The salts of the other metals are extremely 
various in their operations on the system. Iron, the only one of tb« 
metals proper which is natural to the blood, occupies therefore a plaM 
among Restoratives. ( Chalybaxtes.) The other metals are distributed 
among the first two and last three orders of Catalytic Iliematics. 

The action of Cataljtica is more obscure than that of Re- 
storatives, but there ia geuerally a broad line between them. 
The moHt difficult case is that of the medicines used in ague 
and other periodic diseases; of these, for certain reasons tliftt 
I shall state. I have grouped Quina and Tonics among 
Restoratives, placing Araeuic among Catalytic medicines. 

It seems to me that Cinchona bears the same relation to 
Arsenic in the treatment of ague, as Alkalies to Colchiciun ia 
gout; the former, in each case, supplying a needful material, 
the latter neutralizing a morbid process. 

Thus, when air has been rendered impure by breathing we 
may render it again respirable by adding fresh oxygen; but 
still more certainly, by neutralising the carbonic acid. 
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Ord. IV. Tonics. 

Under tliiB term I intend to include only tlie bitter prin- 
qiles of vegetables. The chief medicines of this order are 
t follows : — 

' (Alkaloids and neutral pHneiplea. — Quina, Cinchonia, Qni- 
iiidia, Bebeerine, Narcotine, Solicine, Caffeine, Piperine,* etc, 
BiitfT drugi. — Cinchona, Quassia, CuBparia, Gentian, Ca- 
lamba, Chirelta, Centaurium, MenyacthLS, Rhubarb, Hops, 
Elm and Willow barks. Tansy, Wormwood, Chamomile, Cas- 
carilla.) 

The power by virtue of which thcso medicines are enabled 
to act as Tonics, is due, in each case, to a vegetable alkaloid 
or neutral principle, having a bitter taste. All of those men- 

Itioned ahove, with the exception of Salieinc, contain Nitrogen. 
■be uses of Tonics are of a twofold nature. Firstly, they are 
■ nee in simple debility and in atonic dyspepsia. Here they 
■re an appetite, increase the muscular strength and powers 
■ digestion, and improve tlie general health. In the second 
■Bce, tiiey have all, more or less, a curative power in ague 
ind other periodic diaorders, caused by Marsh miasm. Many 
explanations have been given of this curious and double 
action of vegetable bitters; and some erroneous theories Lave 
^n assumed, and false analogies attempted, in the clussifi- 
ition of tbcse remedies. The subject is certainly a difficult 
, and there are, at starting, several questions which re- 
i a distinct consideration and reply. Upon the answers 
a to tbcm it must depend whether tbey should rightly be 
luped with blood-medicines or with nerve-medicines; and, if 
B former, with Restoratives or with Catalytics. 
Po these medicines act primarily on the blood, or on the 
Is tbeir action of a permanent character? Are 
lere any substances iu the blood which resemble them ? 
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May they remain in the blood, or are they always excreteT 
If acting in the blood, are they wont to effect a cure by sup- 
plying to it a material wanting, or by counteracting in it a 
morbid process? 

These questions require each a satisfactory reply, before 
it can be proved that I have done rightly in classing Tonics 
among Kestorative medicines ; for tbey coincide with the 
minor propositions in which I have defined the action of such 
remedial agents. 

Quina may be taken as the type of the whole order. It is 
the most powerful ; and the others all more or less resemble 
it, Perbaps Cusparia bark cornea nearest to the Cinchona 
alkaloids in its anti-periodic action. It is worthy of remark, 
that some common bitters, which owe their efficacy, not to 
alkaloids, but to neutral principles, as Quassia, Calamba, and 
Gentian, possess the lea.st control over periodic affections. 

There can be no doubt that these active principles are all 
absorbed, and puss into the blood. Tbey may easily be dis- 
solved out of the vegetable which contains them, if not by 
simple water, at all events by such an acid liquid as we find in 
the stomach. We potisess positive proof of absorption in the 
case of Quina, which has been detected by Tiedemann and 
Gmclin in the blood of a patient to whom it was administered. 
Having them now in the blood, we arrive at the first qnen- 
tion. Bo Quinti and other vegetable Tonieg act on the blood, 
or on the nervaf* This has been answered at once by many 
writers, as if it were a thing of great simplicity. But it does 
not seem to be so. Tonics, as we know, have the power of 
communicating health and strength in debility produced by 
various causes, and also of arresting the progress of inter- 
mittent fever. Do they effect these things by bettering the 
condition of the blood, and. From it, that of the system at 

* Some jBhy ttij — neither the one act the olber, — bat b; u action as the 
maii'les or the gUnds, Par the Bnt, Quina 1* not id mj sense Mtringent 
For tlie second, il is not elimimitiTe, lu will be shown prescnlt/. Th« Rlter- 
native t» betirecn the blood and Ihe nerTcs. 
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L Wge, or do they at once, and in the GrBt place, influenue the 
kervous s^Btem? This is an important question, and it haa 

:eri variously answered. 
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his cUasifieation uf mediFioes, raoks them amoDg 
moTB.) which era defined to be medicines exerting a 
or syxtem of nerves, and through them on the musales. 
Bnt in s subsequent account of Quina. he stales that its action ia quite 
inaxplicalile. and that il« use in Ague must he ranked with sume uther 
•pecial and ill-underatoix] actions, aa that of Merirurj in Sjphilis, or of 
^Arsooic in Lepra. 

Dr. Nfligan (in bis work On Mcdicinea) lajs it down that Tonics act 
atimntnnta when given to a healthv man. Dr. Pereira. on the con- 
states what is more consonant with general experience, i. e. that 
1^ moderate dose of a tonic has little or no effect on a man in perfect 
Nehgan admits that their notion is permanent, and pro- 
|ac«d glow]; ; he al»o declines nnj explar 
Ague, calling them speuifics. 
Some other authors have been stjll n 
lib nerte-mediuineii. Dr. Guj (in hit 

Vadt .dfwMirn) considers that Stimulants and Tonics should rlghtlj 
clawed together, for that Stimulaata act as Tunics to the weak, and 
Stimulants Ut the strong. Dr. Duadoa, too, considers the action 
Quina to he on the norioua power. 

It afaoutd be otiaorved, that the irritant action on the stnmoch of a 

'ge dose of a hitter medicine appears to have been the chief fiiunda- 

of this frequent opinion of the stimulant action of Tonics. The 

irritable stomachs of nervous persons ore more easilv affected io this 

Some too are met with who bear Tonii;» wor^e than others, on 

HCOnnl of an idiosjncrai>y or pcculiaritj of constitution. But this irri- 

m, and the headache and febrile sytnptomfl which sucoced to it, do 

snrelj constitute the proper action of a tonic medicine, which is 

ind to operate moxt favourablj when given in too small a dose to 

prodace anjthiog like stimulant effect. Nor do 1 think it proved that 

■ny true stimulants are capable of aom muni eating a permanent tone to 

the sjrat«m, or (o anj part of it. (i?. Slimulanls.) 

: Ballard also (in Ballard and Garrad'i Materia Mediea) states that 

es act firat upon the nerves, and through them on the muscular sjs- 

He opposes them to sedatives, and ranks them with Stimulants ; 

iog Strychnia as an example of a stimulant which gives tone to the 

macular sjstem. But, in the first place, this alkaloid is quite eicep- 

among gtimutauts ; and farther, the comparison with Tonics seems 

11 
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in of Strychnia is more or lesi 

t cvideottj influeiicofi the Bpioal KjBtcm 



unnutuml, ina^mucti an the act: 
mil «1ow and permauent, and 
of nerves in the first place. 

The results of large doaes of Quina, ia prodadng de to riuiu alien of 
lilood to the head, ringiag in the eurn and vomiting, aecni to me lo mark 
it« Action oi an irritant poinon, and nut to be oharaoterietic uf Tonio medi- 
cineH. (c. p. 104.) For all medipinei, except only the moit powerful 
BOdntives, act as irritants oq the stomach and intestines when given in an 
overdoso. So that an action, thus common to all, cannot ba coueidered a* 
oharacterisGing any. 

Id high fever, the function of nhMrption being suspended, the bitter 
remains in the stomach, and irritates it in such a manner as may proya 
dangerous. Uere, must of aU, it stimulates the stomach and excites tbe 
pulse, and for that very reamon can seldom be used without ri«k. For 
whan Quina stimulales. it is inapplicable ; when it cures, it does not 
stimulate. 

The action of Tonics has heen more correctly defined by another able 
aathurity. " Tonius," says Dr. A. Billing, " are substances whioh nei- 
ther immediately nor eensibly call [urlb actions, like sitmulnnte, nor 
repress them like sedatives, but give power to the nervous system to 
generate or secrete the nervous influence by which iho whole frame U 
Btrengthened.'' This definition I would accept in a modified sense, onn- 
sidering that no permanent alteration in the nervous system can b« pro- 
duced without a primary impression on the blood. 

On the whole, it seems to tne that those authors who, in 
defining the action of Tonics, have coromencetl by saying that 
they act on the nervous system, have started with a mistaken 
notion ; and I am more of the opinion of Dr. A. T. Thomson, 
who classes them as medicines which act on the muscular and 
sanguiferous systems. 

I consider, then, that Quina is not in the first instance a 
Neurotic medicine ; and for the following reasons. The ac- 
tion of other nerfe-medicines is distinguished by the following 
signs. It is quick, and very rapidly follows the administra- 
tion of a substance. It is transient, and does not endure. It 
requires no particlnr state, but takes place in health: thus 
Alcohol stimulates and intoxicates both healthy and sickly, 
and Digitalis would subdue a Hercules. Most Neurotics are 
capable of acting without entry into the blood at large ; mere 
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motact with the nerves, as wben they are applied externally, 
being sufficient for their action on thoBe nerves. Again, Nen- 
rotics are chiefly used in cases in which the nervous system 
IB unusually excited or depresaed, and are of no permanent 
efficacy in diseases depending on blood- disorder. The action 
of Htematics is of an opposite kind. 

Now is the primary action of Tonics distinguished by the 
J »bove signs ? They are not quick and sudden in action. Their 
I «ffect is not transitory. It is not evidenced in health as well 
M in disease. They do not act on the superficial nerves, when 
applied to them. In each ca,se the answer must he a. negative. 
In all of these particulars the operation of vegetable bitters 
differs from that of Neurotics, and coincides with that of Hae- 
matic medicines. 

It appears that their action on the nervous and muscular 
systems is secondary. They could hardly in either case effect 
any permanent improvement without first acting on the blood, 

Pif we may argue from known analogies. For Neurotics and 
Astringents, which operate directly on these two systems, are 
^ke transitory in the results of their action. 
Another demonstration is required, before the presumption 
tlins established can approach to a certainty. 

I We require proof to show that the disorders in which 
Tonics are used are blood-diseases. This does not seem to be 
difficult. 



Tho coiidiiinn of Deliilily. whaMver its proximate i^ouse, Bceros ulirajd 
be tnveaUe ia the GrHt pla^'e tn a wnnt in the blood, which iaterrereN 
,, Irilb the dua oiercise of their funoliiins bj tlie nKrvtjs nnd ulher orgnnH, 
hj impniriny; their nutriUuo. U folluwx fnvcrs, and acciimpaiiies chiouic 
'-^Mkves. in both uf which cubch the blood has lieen oihaualeil by con- 
ilSnoal waste and eicreti'in, willinut tbe tnaiotonance of u proper supply. 
In cancerous, scrofulous, scorbutic and dyapeptiu habits, the blood muj 
be deteriorated ljy a fault in the assimilative proceaN. When in these 
iaalancee there is marked Anaiinia, iron may be of most service; but 
when the blood is poor, without any apparent deficieucj uf ted colouring 
natter, then are bitter Tunics needed to improve its eoudition, and form 
* valuable adjunct lo the speoiul remeilies that the cose may require. 
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The; ought not, as a funeral rule, to he ndiniDJBtered in high fever, or 
when the pulso is h&rd, the buagne contcd, iir the stomach irritable. A 
loBii of appetite, a nervous heudanhe, a suft compressible pulse, a quivering 
tungue, a Qahbj uondition of the musulea, with generai inertia and india- 
position to exertion, are indicatiims for their etnplci^ment. In MtnecaaM 
emelice and antimoniala, in others mild purgatives, are of use in preparing 
the iiystem for their receptioD. 

It ecema then that Debility in to be attributed generally to the state of 
the hloiid, and is to hi' cured by improving it. By bo doing, we may Rom- 



othen 



mlnr system. Improve the uppctite, aud increase 



the nervous force. 

Ague, or Interuiittcnt fever. Is al»o a hloud-di 
from the atulcgj of other fevers, we may iufer this. But there ars 
more particular proofs. This disorder is caused bv the exposure of the 
system to a certain peuuliar poi«on or miasto, which is generated in tha 
ground in certain places, and subject to known laws. The result of the 
inSuencs of this miasm is a proueas in the blood wbii^h has been com- 
pared l« fermentation, and which pnidm-es regularly-recurring pamxysma 
of a peculiar kind. There ia apparently some disturlwuco in thn great 
oalorifacient process, in which the blood is ooncerued, and not the nerves. 
Each fit commences with shivering; there is then a hot stage; and finally 
sweating. The attack then goes oS*. seemingly as if the poison tlint caused 
it were eliminated in the perspiration. But it is not all gone. AJier 
working in the hluiAd for a definite period, most toramonly two days, it 
again breaks out, and the some tr^n of symptoms recurs. Tha« thii 
strange disorder, both in its origin and in its progress, appears (o ba 
seated in the hiixid. So also are its results evidenced there. Cuntinnal 
Ague deteriorates that fluid, causing general ana'mia, and producing; mora 
or lean enlargement of the spleen, which could only he brought about by 
some faulty condiliun of tho circulntitin. 

Agiiiiist these proofs it has been urged that the nervous system haa 
certainly an influence over this disorder, fur that a sudden niann hns beoo 
known to arrest it. But this may occur also with other blood-diseMG*. 
and il does not prove that the nervous system is at all oonnected vrith 
their origin. It can hardly be supposed that Ooltre, or Scrofula, is ever 
caused by a derangement of the nerves. Aud yet Baron Alibert relates 
an authentic ca.'e of a Frtnoh Indy who bad a large goitre, which for ■ 
long time resisted all treatment, but which neTertholcsi disappeared en* 
tirety during the brief Keign of Terror in the French Revolution. In ad- 
dition to those arguments it may be urged that Ague is often, if not 
aNays ouoneoied with deranged hepatic functions, a fact that again 
points out that disease aa a blood-disorder. 
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Seeing then tbitt the medicines of this ordor of Tonics differ 
I each particular of their action from those remedies which 
ifluence the nerves directly, and that the diseases in which 
they act beneficially are essentially blood-diaeasea, there are 
sofGcient grounds for concluding them to be Htematics, or 
^^_l^od-medi c in es . 

^^^K We have now to consider the remaining minor propositions, 
^^^feiich treat of their action as Restoratives; to ascertain whe- 
^^^■ber they have been rightly allotted to this division. 
^^^B Are there in health^/ blood nny subtlancet which resemble 
^^Mutn.^ This will appear to be a question of no small difficulty, 
when it is considered how little information we have actually 
obtained respecting the chemical composition of the vital fluid- 
It is nevertheless desirable that we should inquire into it to the 
best of our ability. 

During the last few years, many propositions, intended to 
throw a light upon physiological science, have emanated from 
I fertile pen of M. Liebig of Giessen, who is rightly and 
niversally ranked among the most illustrious of modern 
lemists. There are two which especially bear upon the pre- 
mt subject. In his first work on Organic Chemistry (p. 182) 
a argued, that whereas the alkaloids Quina and Morphia re- 
mbled the brain substance in their chemical constitution, they 
we therefore enabled to exert a direct control over that or- 
] by influencing its nutrition. But it is impossible to ac- 
cept this explanation. The composition of the brain has been 
since more accurately investigated, and it has been shown 
to consist mainly of a mixture of albumen and fat. Now 
ao reason why these substances should have a special 
inity for albumen and fat in the brain, any more than for 
e same elements in other parts of the body. There is also 
ft analogy at all between Quina and Morphia an medicines 
^ond their reserabance in chemical constitution, The theory 
s to be altogether groundless, 
(Another and a more important suggestion has been made 
f the same chemist. He has pointed out a chemical analogy 
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between certain vegetable compounds and a substaDce which 
existd in tbe bile. He has shown that for the most part the 
elcmentB of tbe bile re-enter tbe blood after passing into th« 
intestine, scarcely more than th<? colouring matter being finally 
excreted with the fxces. It is found that if an enema of 
bile be injected into the rectum, it becomes absorbed there, 
and docs not afterwards pass out into tbe urine.* (Animal 
Chemistry, p. 77.} 

Man; various and oonfliuting ptatements have been made m to Uw 
chemical constitution of the bile. But ihe Euliject may now be cxn- 
aidered to be settled, at leo^t fur tbe presout, bj the labarluua researchea 
of Streoker. He finds that humao bile esBentially consists of two com- 
pound organic aoids in combination with Soda, this alkali being also 
present in the state of Cnrbonste. The two acids are Tiained Glyrho' 
cholalie arid and Tauro-fkolalir. acid. Both of tbem contain Cholalie 
acid, a ternary uomiwund ; but in tlie first this is united with Gli/cvriat, 
or Gelatine-sugar ; and in tbe other with Taurine, a solvble crystalUoo 
bud}, having the fompoaitioa C, H, N S, O. 

It should be stated that long before these inquiries of Strecker, Lietug 
and othem hud obtained Taurine from bile, bat in their analysis they did 
not discoyer that it contained Sulphur, but determined for it the formal* 
G, H7 NO,D. Liebig pointed out a relation between Taurine and tlH> 
alkaluid CaSeitie. {Organ. Cktm., 1S4'2, p, 80.) Lowing afterwards cao' 
firmed the formula advanced by Liebig, and showed that one equivalent * 
□f Binoxalate of Ammonia and four of water contain together Ilia aama 
elements as an atom of Taurine. {Simon'n Anim. Ckem., vol. 1- p. 4T, 
Sgd. Soeirly.) Such renullfl can hardly be reconciled with Uiose abo«^ 
but by supposing the Taurine to part easily with its Sulphur under aortaia 



* FoBBibly aome parts of tbe bile, besides tbe colouring matter, an IridT' 
ezcreuientitioDB. Bat port of it is needful in tbe aniaial evononij, na blf ' 
been proved by ciperiraeal, M. Schwiinn found ihut when the coulenls of 
the btlc-dnct ia dogs were caused to diecharge themselves externnllf through 
afislulons opening in the wall of the alidomcn, the aniinRli quickly wasted 
away and died. In tome cnses of jaundice the constituenta of tbe bile appear 
to be viinriouBly exaretcd by the kidneys ; and perhaps tbe great depression 
produced by that disorder may be partly accounled for by tbe impossibility of 
tbe re-flbsorption into tbe blood of these Bubstances, natarally formed bj .__ 
tiver. Haviag passed into (he urine, there is no provision to enable ihem Ifl 
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etrciunstiMiae)). Dc. B. Jonei cunoeireH that the biliar; principles nadergo 

Bome cLemical change liefure being absiirlieJ. At all evaaCs, it is likely 

that the Sulphur in Taurine would be liable M tlint oxidation into Sul- 

c acid which so commonlj happens to free Sulphur when iiitrniluced 

■ the blood. 






the s 

i 



M. Liebig has discovered a strong resemblance between 

Taurine and the vegetable alkfiloid!i, and I think that, 

loat theorizing at all on the subject, it may safely be af- 

led that with the existence in the blood of such materials 

this, we cannot »ay that we have not in that fluid an ana- 

to such principles as Quina. Ox-gall, or the bile of an 

01, when aii ministered as a medicine, has been found to have 

an action which strongly resembles that of Tonics, It appears 

that both the bitterness and the tonic properties reside in the 

Taurine. 

Now the chief point in which the tonic alkaloids differ from 
the recognized quaternary principles in the blood, is that the 
ler are crystallizable, as well as soluble in water. Taurine 
solnble in water, and cryatallizable ; is thus not only thera- 
tically, bat chemically, analogous to the tonic bitter prin- 
liples; it also contains the same four elements as Quina, with 
the addition of Sulphur. 

Taurine has recently been artificially prepared" by Strecker, 
most important fact to our argument. For if it can be 
inated by the chemist from one crystalline substance, why 
by the human system from another ? The same ingeni- 
investigator has surmissed, with much show of reason, that 
atom of Quina is made up of three organic radicals, and 
has constructed some new compounds by combining other 
elemeuts with it. 

Thus were it necessary, I suppose that the Quina or other 
ie principle might without much difficulty be transformed 
Taurine by chemical changes in the blood. But I ace no 

1 tha Itcihionitlt of Ammnaia of Regnuult. Strerlcer conSrma tbc 
, giTen bj Liebifc, for Quina, bat doubles the equlroleut. — 
t, Sept. IB, 1S&4. 
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particular reason for supposing that such a change takes pra 
Quina hardly differs more from Taurine than several members 
of the chain of Tonic alkaloids differ among themselves. This 
may be seen by placing them aide by side. 

Quina = C« H„ 0, N 

Salicine = C„ H,, 0,, 

Caffeine* = C^ H, 0, N 
and, 

Taurine = C. H, 0, N + S,. 

These substances do not all possess basic properties ; nor 
do they all contain the four organic elements ; nor arc the 
three elements, common to all, present in similar amounts; 
in fact the only point of strict resemblance is that they are 
all tonic and crystailizable. And in these respects Taurine 
resembles the rest. 

It ia now sufficient for us, if we have ascertained that there 
is naturally to the system, and in the blood, a substance whioh 
resembles Quina. We may be allowed so far to infer that the 
jiresence of the latter substance in that fluid would not be un- 
natural to it. 

Having dismissed the second of the minor propositioiu 
which relates to Tonics as Restorative medicines, we pass on 
to the third. Art Quina and the vegetable hitters necessarily 
excrrted from the blood ? If not, we may conclude it as likely 
that they may remain in it, and thus be enabled to act ae 
Restoratives. 

All that is known on this subject agrees to conGrm us in 
giving a negative answer to this question. Quina is not ne- 
cessarily excreted from ihc blood. That is, it appears that 
when given in smnll or medicinal doses, it is not excreted at 
all; but. when given in an excessive or over dose, Quina, like 
other Restorative medicines, will make its appearance in the 
urine. WJihler and Frerichs coulil not at first discover Qui- 



• The hitler piieclptr of coffee posMsms undaab(ed ■ 
ftod ma; be gi\ea in th« same do(n ■• Quiniu*. 



ti periodic power*, 
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in the urine, but they ohtaineil proof of its presence there 
after administering a large dose. Dr. W. Horapath. of Bristol, 
niKde a very careful analysis of t!ie urine of a patiunt GuflcriDg 
from Tetanus, to whom forty grains of the ofiicinal Disulphate 
were administered in the twenty-four hours. In half a pint 
he discovered an amount of Quina equivalent to 1884 grains 
»of the above salt: and supposing two pints of this secretion 
i to be voided per diem, this indicates 7536 grains, as excreted 
from the system, out of forty grains ingested, [Pharmaceu- 
tical Journal, vol. xiii. p. 216.) Dr. Herapatb supposes, as I 
do, that the remainder of the Quina (in this case, apparently, 
four-fifths of ibe whole) was either assimilated in the body or 
I dtetroyed in its transit through the vascular system. But sup- 
' posing the alkaloid to be administered to a patient in whose 
ayatem it is not required, it might then be excreted in larger 
amount than in the above instance. 

The same non-necessity of excretion may be said to apply 
to all the Tonic principles. There is no proof that they are 
llwcessarily excreted, but there ia every reason to suppose that 
they may remain for a while in the blood. 

Let us then consider the last question. Can Quina, or tub- 
ttaneea like it, improve the condition of the bhod when deficient 
in any of ita natural materials f We know that it is capable of 
curing simple debility, ague, and remittent fevers. It appears 
Uiat it has also been suceesafully used of late by Dr. R, Dun- 
)du, in large doses in the treatment of typhoid or continued 
Supposing it to be proved that this agent operates in 
le blood, does it remedy a disease by supplying something 
wanting, or by counteracting something present in that fluid ?* 
In fine, is its operation that of a Restorative or a Catalytic 
medicine ? 



Dr. atnatt, of South Osrollna, bu uttempted to ibow tbat Qnina acta b; 

linatiog, or causiiig to be eliminnted. Uric Held from tbe blood t Oa lh« 
olber hand, Dr. Itnnke bus wished lo prove that it diminUbes the Amount of 
Cric Bcid in the urine. {Med. Tinui, lid; 30, 1S5T.) These Opposite theoriea 
naj be wCel.r led to ceutratizc one another. 
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*Xhe probabilities which have been established, that it is not 
^ ^^ naiuml to the bIoi>l and is not always excreted from it, 
^^tr^ ^^^ favour a />ri^n* of its being Restorative. Catalytics are 
^^^iierally unQatural to the blood, and are excreted becanse 
^l^t^y cainuot remain in it. Besides, a Catalytic has generally 
^«.>iue |>ecaliar action on the blood in health ; bat a Restora* 
tive« iu mcKienite dose^ none,^-only evidencing its operation 
v^ Itou supplying a previous want. In this also Qoina and its 
^.^ugeiien^ agree with Restorativesv and differ from Catalytic 
lUtHlioiue^i, 

Arsenic is of use in Ague : and Arsenic is decidedly a Cata- 
\vtic in all the(>e particulars. In other respects, too, it differs 
^idelv frv>m Qulna. The Utter is employed in debility, which 
ilei>euds evidently on some want in the system, and not on any 
morbid agent. Arsenic, on the contrary, is of nse in Leprai, 
which, like other s^kin diseasess must be caused by some morbid 
am*ncv. though we know not what precisely. But some dis- 
eases mav be cure*! in two ways : either by the supply of 
something, or by the neatraliiation of something else. Per- 
haps Agu»: ii orie of these. 

And it l-i not repajrnant to what we know of Ague to sup- 
pose, that tL»:rt is in it a want of some natural material which 
would have, when present, the effect of checking the opera- 
tion of the morbid agent. The fact of having had Ague once 
does not, as in the case of the Eruptive fevers, protect a man 
from the disorder thenceforwanl. So, in this sense, all per- 
sons mav be said to be liable to Ague, and none protected 
from its' assault. But it is not the case with Ague as it is 
with Syphilis and Small Pox, which diseases most persons in- 
evitably catch, who are exposed to the virus for the first time 
in their lives. For, of a number of persons exposed to the 
same malarious influence, only a part take the disorder ; some 
escape. It is generally found that those are most likely to 
take it who have been previously debilitated by any cause ; so 
that we must suppose that the rest have in their blood some 
material which serves to prevent the working in it of the 
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Ague-poison, which, apparently must enter it. It is not un- 
likely then that Ague may be cured by supplying the want of 
this material. 

ConpUng with this consideration those facta which have 
tbeeti previously stated, we may reasonably conclude that To- 
T'Oics are Restorative, and not Calytic in their action; that 
rthey supply or cause to be supplied, a material wanting in the 
[ blood. How this material is enabled to resist the morbid in- 
L fluence of the miasm — whether it is by an antiseptic property, 
f mch as has been attributed to Quina — I cannot determine. 

The argument respecting Quiua, and the other Tonic prin- 
ft'ciples of which it is the type, may now be thus briefly summed 
I up. As their action is permanent instead of transitory, as 
rthey do not affect the nerves in the first instance, and the dis- 
in which they are used are blood-diseases, we conclude 
Ithat they are Blood-medicines. We ne.\t find that there is 
" fai that part of the Bile which is absorbed into the blood, a 
crystalline substance, bearing & resemblance in several impor- 
tant points to the bitter alkaloids. It is discovered by care- 
ful ojtporimenta, that Quina, when taken in moderate doses, is 
knot excreted from the system, hut retained in the blood, like 
B:lts analogue Taurine. It being thus shown that Quina adds 
Fsomething to the blood, and it being granted that it cures 
■ i«ertain disorders — a presumption is lastly established that 
ftiesc disorders are connected with some deficiency in the 
f Hood, which may be supplied by such an agent. 

In this manner are established in detail the minor proposi- 
Fiions (p. 134,) which, taken together, determine the operation 
r^ the bitter alkaloid to be that of a Restorative hiematic. It 
vis quite destitute of the poisonous and active properties of a 
VCatalytic. 

Having now done m; liest tu establish the PropoflUioo, aa applicable 
} Tunio Tneilicines, V aiaj venture Ui bring forward a epoculation cod- 
oerning their actiun. whiuh I wuulil ant wieb to rate at higtier than it u 
worth, and atill lean eudeafour t<> deui<jQstrate oa a fact. 

I bare alreuily made use of 0114 of the priDoiplos uf the Bile, fur the 
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purpose of ahoiring that among the natural cooatituenta of the blood 
there is a Rubaiance which chemicallj resembleB a Tonic alkaloid, like 
Quino. This aimikrit; admits of a further and muro diati net application. 

It it) nxcertained that manj, if not all, uf the diseases \n which Quina 
and ita kindred medicines are found to be of use, are connected with a 
derangement of the eecrotorj functions of the liver. One uf these di»- 
eauea ia the debility whiuh is conaequont upon Tjphoid and other fevora. 
In these fevers the function of the liver is always more or ieta inter- 
fered with, tliough more oliviously in gome casea than in others. In atru- 
moua habits, in which generally bark is of aignal aerviue, and waa very 
strongly recommended by Cullen. Fordjce. and othora, — there is found 
commonly a peculiar degeneration of the liver, which has l)eeo ably de- 
Boribed by Dr. G. Budd. This state is distinct from the fatty enlarge- 
ment common in Phthisis, in the early stage of which disease Quinine is 
also very nerviceable. 

Quinine is often beneficial in Gout, in which the liver is always taun 
or less deranged, (A eolcbraled nostrum, the "Portland Powder fur 
the Gout," contained another bitter — Gentian,) 

Turning to periodic diseases, we find that impaired hepatic functions 
are the rule, and the abncnce of such disonler the exception. Thia will 
be at once admitted in the cose of Dysentery, and of the Remittent and 
Yellow fevers of the Tropics. It is aUo true of Ague. It seems even 
libely thut the enlarged spleen may be partly caused by an obstruction 
to the circulntiou in the liver. This afFec^on of the spleen is not un- 
common in other liver diseases. 

lo Typhus fever botbihe spleen is disorganized and the liver deranged. 
It is observed in tropical countrie.i that severe forma of remittent not 
unfrequently pass into continued fever, which seems to point hi some 
analogy between the two. Ague even may pass into Typhoid fever. 
And Quina baa of late been strongly recommended in the treatment of 
continued fevers in g^oneral. 

Dr. Watson states that in New 7.ealand the biliary functions suffer so 
much in the inlcrmitlenl which ucenra there, tliat it is known amring the 
inhabilanle by the name of the " Gall-fever." (^Lecture* on the JVactiee 
ofMtdicinf. vol. i. p, 793,) 

Asiatic Cholera ia considerd by many physcians to be a kind of ter^ 
rible intermittent, which seldom loats licyond the second or cold stage. 
The secretion of bile ia completely arrested during the continuance of 
tlie rice-waler purging. Quina has been tried in Cholera, and the beoe- 
floial results hate been tuffioiently marked to encourage us to give it a 
more extensive trial in the event of another viaitalion. 

Lot us now plnce in conjunction with ihrse fact*, the similarity which 
has boBu pointed out between the bitter vegetable principles, and ona 



HEMATICS. — DIV. r. ORD. IV. 



173 



e cbief cOnBtituenU uf the re-ub»orbed bile. Qulua Rud others re- 
■emble in mitn; points a (letMin principle ic tlie bile ; the; tend to cure 
a diseases, and these diseases depend HD demageit beptie Tunc- 
Doei not this nuggeat the p(iei«ibi1it; that thej ma; be of service 
MtDall; forming the above priaciple, or 1ij suppl/mg it« place in tha 
It is possible that such bodies aa Quioa and Cinehonia miiv be 
e to fulfil the function of Bile in the blood hj remaining ns [be; tire, 
^4rithout even changing at ull. 

It it jast possible that the presence in the blood of the bile-produut, 
Ite eupplj of which has been out off bj the heptlc disease, might have 
preveated the coDtinuSil action of the Ague-poison. 

There is another fact which gives additiooal probabilit; to such an 
ide». Another remedy of a different kind has been used in nil the dis- 
Bue«in which Quina ia admissible, provio); in some cases superior, and 
in other instances second oui; to it in its beneficial action. This is Mer- 
oDrj; used in remittent and yellow (evera; of the first importaoue in 
djaeniery : empbived bj Dr. Baillie in Ague, and pronounced by him 
9 superior even to Quina, In small dones it is fre- 
I in cases of debility nod scrofula. And Mercury is a Cbola- 
3 agent which is known tn have the efieot of promoting the 
retary function of the liver. Thus wo may coneeire that Mercury, not 
to sftlivalion, may operalo'ln a different way to pro- 
* Quina. One explanation would suffice for both. 
If Ibis connection between Tonics and the Bile were aotually eslnblieh- 
1, then we should be enabled t« explain a matler which would othor- 
n difficult to understand ; — how it is that umall doses of Mercury 
I as Tonics, though we know that the ultimate action 
|f lliis medicine, like that of other Catalytics, is to deteriorate the blood, 
n scrofulous and etifeeblod cases, small doses of blue pill or of Ca- 
ire of(«n signally useful; and not prejudicial, as ia sometimes Ktated 
1^ those who confound their app t leu tiou with that of Mercury given in 
Mtlivaling doses, tinder such a oourHe, when judiciously enforced, we 
may lee the dilated pupil contract to its normal size, and tlie pale, ener- 
^Vkted countenance become rosy and lively, and feel the weak compressible 
inlte to become biird and firm. Perhaps Meroiiry in such a case may be 
idirectly tonic, by restoring to the blood the natural tonic principle of 




It will be conceded that it ia a merit in & theory, when it 
icceeds in explaining at the same time a nutnber of different 
liingB in a plausible way. It seems that tbe above hypothesis 
t tbe connection of Tonics with Taurine, or some such clement 
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C it is proved, or from supposing that it is at all likely to 
b« 80 in the present state of our knowledge of the sabjeet; 
bftt I think that, if Dot evidently true, it appears at least res- 
«Ki»ble.' And it may be observed, that even should this idea 
he eompk-tety overthrown, there would still seem to be'Ieft 
Kmple evidence to prove that Quina and gther vegetable bit- 
ters act on the blood on the restorative principle, — though in 
vhat exact way is uncertain. 

Tonica are among the most useful of all medicines. And it 
in certainly not the least of their recommendations, that we 
can seldom or never do harm by their use. They are reme- 
dies, but not poisons. Many a man has been killed by Opinm, 
miiny a constitution ruined by Mercury, hut it has never been 
known that Quinine has done the one or the other. I am 
hardly disposed to go all lengths with the physician who wrote 
• hook t to prove the following syllogism: — All diseases are 
varieties of Ague; Quinine cures all varieties of Ague; there- 
fitfr, Quinine cures all diseases. But I think there is little 
dMibt that it cures, or tends to cure, a great many diseases. 
Tttvse diseases may be chieBy summed under two heads; the 
fir«t, comprising many varieties of simple Debility ; the second, 
Ajcuv. and alt intermittent and remittent disorders. This lat- 
tnr vIkhs of periodic affections is the one over which these me- 
iJictn«« exert most control. It is on this account that they 



I 



• |>r. Kaiton, or QlMgow. in a acconit pxpor on Iho EliminittioD, Ckt&ljiia 
mi WHRimclioa of FaiiDo*. {Olatguie itedicaUiiurn'il, Oclokier, I85S) me^ 
MM«<M*oruauiaBli|>«cDlAtiTe bolduMs in oifBilTacnc; of the ahoie theor;. 
Ht l««f*l< ll"" " " t«fttlM otherwise tu excullcnt HDil compUlr, iltonld 
WM tVMtliiue to *>" disfigured, in ■ second sdition. b; a manireBt blraiiih." 
I hkl« »«■> "■ 3^^ "Q adequate rcBson for rtiigtiing vhat BEcms to me to b« 
*• m\t l<«"»"-''<' '"il'l"»"i<"' of « T erj dilfif uU question. Hi« ground for t»- 
|K(Uk( II l», Ih*' Tnunne ia not presest in henUhjr bile, but is onlj ui ednot 
yixijvmil m the Inbontor; or the chemist. Ai 1 eooreive thai thie ii a mia. 
milfcTn''"" ofthn cue, 1 am oonstntined to dismin ihe objecttoo u oom^ 

f » ru t/niV ^OiMie," bj Dr. Dicktoo. 
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have frequently received the title Antiperiviica, a term which 
I wish to apply eolely to medicines (as ArBeiiic) which cure 
Ague on the catalytic principle, restricting at the same lirae 
the word Tonic to the bitter principles of vegetables. Con- 
nected with intermittents are the Remittent and Typhoid Fe- 
vers; over these Quina exerts also a curative influence. It 
seem? likewise to possess some control over Cholera, which is 
considered by many to be a kind of Intermittent. To this list 
may be added some others, already mentioned in the course of 
the discussion, which tonics tend to benefit if not to cnre. 
These are blood diseases, and are generally connected with 
hepatic derangepieDt. (See above.) The chief are, Gout, 
Bheumatism, Dyspepsia, and Scrofula. (t>. Quinine, in Chap. 
.IT.) 

Obd. V. Cbalybbates. 

(Iron, Protoxide, Sesqiiioxide, and Spsquichloride of Iron. 
Salts of Iron: — viz. the Carbonate; Protosulphate; Per- 
sulphate ; Phosphate ; Pernitrate ; Peracetate ; Ammo- 
nio-citrate; Potassio -tartrate. Vinum Ferri. Chalybeate 
Waters.) 

Most of these substances are readily soluble in water. 
Steel wine contains a Tartrate. The insoluble oxydes are 
doubtless diii;aolvcd by the aid of the acid of the stomach; 
and we find that both are mo»t active when given in the form 
of hydrate, which is most easily soluble in such a menstruum. 
Metallic Iron itself is Eomctimos given, in a finely divided 
Btate (pulvii ferri). In that condition it rapidly combines 
with osygen. and is more or less dissolved by the gastric juice. 
Thus Chalybeates are capable of being absorbed; and they no 
doubt are absorbed. They have been detected in the blood, 
snd discovered in the secretions of urine and milk. 

Being in the blood, they act by an influence which they 
exert upon it ; for they are wanting in all the characters which 



distinguish nerve,medicine8. They are never sudden in their 
action, and the effect which they produce is lasting. 

Iron is found naturally in the blood; and the substance in 
which it is found is that which constitutes the colouring ma- 
terial of the red corpuscles. This is called U^matosin. It 
has been asserted by some that the rod colour of Htematoftin 
does not depend upon the iron which it contains. But, how- 
ever improhnble this may he, it matters not here whether it 
be proved so ur not; for it is sufficient that it is ascertained 
that Iron is essential to the chemical constitution of this red 
matter. Without Iron, IlEematosio could not exist, any more 
than Albumen could continue to be Albumen, when deprived 
of nitrogen. 

According to the analysis of Mulder, 

Hatmatoain = C« Hj, 0, N, Fe. 
It is a very peculiar body, and apparently an essential and 
most important constituent of the blood; for when it is de- 
ficient, as evidenced by the paleness of the tissues in Ansmia, 
the whole system suffers materially and great and general 
debility ia produced. 

The result of the administration of an Iron medicine is the 
restoration of this wanting colouring matter. For if the 
blood be analyzed before and after its employment, it is found 
to have undergone a remarkable change, mo.st particularly 
in the quantity of Hi'eniatosin which it contains. A case in 
illustration of this is given by M. Simon, of Berlin. {Anim. 
Ckem., vol. i. pp. 310, 313. Syd. Society.) The solid consti- 
tuents of the blood, in a case of Chlorosis, had increased, 
under the use of iron, from 1285 to 193'5 in 1000 parts; 
the Cilohulinc from 30 to 00; and the Hiematosin from 1*43 
to 4*50, in the same amonnt. It is probable that the increase 
in the Hsematosin is the first change; that this then improvea 
the condition of the blood-corpuscles, increases their number, 
and through them betters the condition of the blood, and of 
the system generally. 

In a case which came under my own observation, the blood 
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of an anieniic girl was found, before the use of iron, to con- 
tain only 50 parts of globulea in 1000, instead of 120, the 
normal average. The A m m on io- citrate of Iron was pre- 
scribed, in five-grain doses, three times a day. After it had 
been continued for a month, the blood was again analyzed, 
and the amount of corpuscles found to have increased to 76 
parts. After another month, they had reached to upwards of 
100 in 1000 parttj of blood. In the meantime the appearance 
of the patient had improved immensely. 
I Cbalybeates have thus a most immediate und obvious effect 
I restoring to the blood this wanting Ilieiuatosin. As the 

Hit chemical condition of the Iron in Hiematosin has not 
ten discovered, so also the precise changes which Chalybeate 

dicines have to undergo, before they can supply this de- 
'Soient material in a fit and proper form, are not known, 
Mi&lhe considers that an albuminate of the peroxide of Iron 
is formed in the blood, and that tbia is the basis of the red 
globules. All the known soluble compounds of Iron, except 
the Ferrocyanide and Ferridcyanide of Potassium, posses* 
this restorative power.* In most Chalybeates the Iron acts 

Kt part of a base ; but in some, as the Ammonio-citrate and 
taasio-tartrate, it exists in a peculiar condition, and can- 
i be precipitated from their solutions by Ammonia. The 
ter of Chalybeate springs generally contains a Carbonate 
Iron, held in solution by an excess of Carbonic acid. The 
ne salt is contained in the compound Iron mixture and pill 
of the Pharmacopceia, when these are rigblly prepared. 

Bouchardat has maintained that Iron is only efficient when 
in the state of protoxide, and that the persalts are of no use 



* Ui«lh« accounts for this i 
precipitsble by Iho alkalies oi 
ioto the BtHlc of free o:ijde 
doable salts with ammonia n 
(nprecipitsblg, and yet 
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iceplioti OD the ground that these aalti are not 
their carbonates. Tbua the iron is not brought 
and cannot combine with sibumeu. But tha 
id poU9h and the vegetable aeids are aimilarlj' 
Chalybeate a. The Ferrocjanide 



ide, unlike the other compounds of It 
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except as astringents. This is quite opposed to our eomi 
experience of the value of the Ses qui chloride, and Citrate of 
the Peroxide. Conceiving it quite impossible for so unsUblfl 
a compound as the protosido of Iron to escape the action of' 
the oxygen in the blood, I believe that however it may enter 
the body, the Iron must sooner or later be reduced to the state 
of Peroxide. 

When the Iron has entered the system, it ia not necesssrilj 
excreted again from it, because it is not unnatural to the 
blood. To ascertain whether Iron given in small quantities 
is excreted by the kidneys, I have tested the urine of ft 
patient who had been for some time taking thirty drops of the 
Tincture of the Seaquichloride twice a day, hut have beeiL 
unable to detect in it any trace of the metal. M. Quevenn^ 
has also discovered that when Chalybeates are taken in cod- 
eiderable doses, little or none of the Iron can be detected ai 
passing out in the secretions. {Journal de Pharmacie et de 
Chimie, 1854.) 

But when given in Btill larger doses, Iron passes off by the 
urine* and by other secretions. According to Dumas, Klialhe, 
and Quevenne, it ia partly excreted by means of the hair, the 
growth of which it stimulates, and which contains it in coa- 
siderable quantity. Some portion may be excreted by the in- 
testine, and combine in the cavity of the bowel with Sulphu- 
retted Hydrogen. The resulting Sulphuret communicates to 
the faeces a characteristic black colour. The cause of thifl 
colour was ill-understood, until pointed out by Berzelius. 

When the salts of Iron pass through the glands, they gene- 
rally prove to be more or less astringent. The Chloride and. 
Sulphate are most so ; and they will thus be mentioned again 
under the head of Astringent medicines. The tincture of tha 
Sesqui chloride has obtained the reputation of being diuretio.< 
But this constitutes no exception to the rule of its being as- 
tringent ; for this diuretic power is owing to a peculiar ether^ 



■ Benelius, Traitf de Chmit, t. t 
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med with the spirit b; an excess of hydrochloric acid used 

e preparation of the tincture. 

e beneficial action of Chalybeate preparations is eoE- 

sidered by some writers to be inversely proportioned to their 

astringency. This is at least true ho far as this — that the 

^^ utringGDt or irritant preparations of Iron cannot with im- 

^H|Mnity be given in so large a dose as the others. Whatever 

^^^pompound or salt of Iron be selected, it should be adminis- 

^^^feered within half an hour after a meal. If a soluble salt, that 

^^^Vf being mixed with the food it may be prevented from causing 

^^Bbritation by sudden contact with the coat of the stomach ; 

^^^^ an insoluble Chalybeate, that it may meet with such an 

outflow of acid gastric juice as may be able to reduce it to 

solution. 

I believe Iron to be simply and solely a Restorative remedy. 
By improving the condition of the blood, it appears similar 
in action to Tonics; but it is not a true Tonic, for neither in 
tebility nor in Ague is it of any service, unless there is at 
same time Ansemia. In some cases, even of Antemia, 
fron will not efl^ect a cure. This must be because the appro- 
firiative power of the system is so weakened and degenerated, 
that it is incapable of consigning even this needful substance 
to its proper destination. 

Anemia is the one disease in which iron is of use. Purga- 
tive medicines form a valuable adjunct to the treatment in 
most cases. D. G. Owen Rees has suggested that they may 
be of use by removing some of the water of the blood, so that 
the corpuscles, being then shrivelled by exosmosis of their con- 
tents, may be in a fitter condition to absorb the "ferriferous 
ohyle." And yet, if so, the drinking of a single glass of 
water would probably be sufficient to swell out the corpuscles 
igain, and thus put a stop to the process. It is just possible 
a Cathartic may be serviceable by purging away from the 
1 some effete mutters, as Sulphuretted Hydrogen, formed 
Kby the continual decomposition of the tissnes, which would 
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have hindered the operation of the Chalybeate in the blood, by 
decomposing it. 

The use of Iron may, I ihink, be summed up by saying that 
it curea Ancemia. In this way it may benefit, and sometimes 
cure, other disordera, in which Anjemia ia apt to be a pro- 
minent symptom. Such are Amenorrhoea, Scrofula, Cancer, 
chronic Ague, Hysteria, Chorea, and Bright'a disease of the 
kidney- To these we may add Erysipelas of a low kind, which 
is sometimes associated with Ansemia. But it seems that it 
can never be used advantageously in these disorders, whea 
they are unattended with Aunemia ; nor even then is it to be 
preferred to the other remedies specially appropriate in each 
case, but ought rather to be conjoined with them. Cancer, and 
granular kidney disease, may perhaps be alleviated, but are 
seldom cured. In Chorea, Arsenic or Quinine may be used, 
with or without Iron, Aloelic purgatives may be advantageously 
conjoined with Chalybeates in Amenorrhoea and Hysteria, 
Their use may be accompanied by coid affusiona, or by some 
antispasmodic stimulant. In Scrofula the Iodide of Iron 
affords us a valuable double remedy.* In chronic cases of 
Ague, when accompanied with Aniemia, as is often the case, 
Iron may be prescribed with advantage. 

In general Anaemia, an occasional purge, a generous diet, 
with good air and exercise, should be combined, if possible, 
with the Chalybeate treatment. 

* When Iodide of Iron ia tulien, Ibe Iodine passea oat in the urine, but 
eiUier none of tbe Itoa leaves tUe syelcm at nil, or only the merest trnco oui 
be diBcorersd in tlio uriae. Quevcnoe faund that, after adiiiiuigteriiig fifteen 
grains of Iodide of Iron, tbe Iodine appeared la the urine in ten or fifteen 
minntes ; in forty-eight hours tbree-fourtbs had been excreted lu Ibis waj j 
but during the same period oolj' u trace of Iron was discovered In thai gecre- 

This well illuBtratea one iniiottnot difference between the catalflic (Iodine) 
and the reBtorative (iron,) The farmer muit be excreted ; tbe ktter ma; ba 
■wimilaled. 
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Ord. VI, Solvents. 

|i'The mineral Alkalies, their Carbonates, and nmitral salts 
with vegetable acids. Biborate and Phosphate of Soda, 
Benzoic and Cinnamic acids. 

Antipkntpkaticg. 

Mineral and vegetables acida. Sonr frnita.) 

^K Of all the fluid secretions, the secretion of Urine is perhaps 
Hae only important one which cannot cease to be fluid without 
immediate damage to the system. The deposit of solid mat- 
ter from this secretion is dangerous, because tending to the 
formation of a solid calculus in the kidney or the bladder, in 
neither case easily extracted, and acting like a foreign body 
in these sensitive organs. This Urine, naturally clear and 
limpid, contains in it several substances which are by their 
nature insoluble, hut are held in solution by certain other 
materials. But in some morbid states these latter materials 
ly be wanting, or else the insoluble bodies may he seoryted 
such quantity that the solvent material is unable to hold 
solution. In such instances, these parts of the urine 
lay either be separated by the kidneys from the blood in a 
solid state, or may be deposited from the urine after excretion 
or on cooling. They then fall down in a crystalline or finely 
divided state, and constitute Uriniiry Deposits. 

Solvents are medicines which are employed to hold these 

insoluble substances in solution, where there is not enough 

the natural solvent material in the system. They are me- 

ines which tend, after being absorbed, to pass out of the 

id into the urine. Although we are ill-informed as to the 

ire of the ordinary urinary solvents, yet it is evident that 

must be present, because substances which are by their 

re insoluble occur in healthy urine. And it is also evi- 

it that these medicines are ahle to supply their place; for, 

ir one is given in a case of urinary deposit, this latter dis* 
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U9 Aonos or MtsicciK. 

ftppevs, Bt the BKme time thst the solmt Tcnedj amj be 

detected chemically in the arioe. 

In this, the last order of Bestonlire HxfBadca^ » samWr 
of apparently dissimiUr medicioes are grasped b^etber, all of 
which agree in this point of their action. 

The deposits in which solrents are appropriate are lemieil 
respectively Lithic and Phospbatic. Among the first arveost- 
preheniicd Uric acid (also called Lithic,> Crate of ArnMnia. 
and the more rarely occarring Urate of soda. Id the seeond 
set are compnsod the Triple Phosphate of Ammonia ud 
Magnesia, and the Phoephate of Lime. Th(«e depcats are 
each known by their peculiar form under the microaeope.* 
They may easily be separated from the orine, when in any 
amoont, and tested chemically. The Lithic <lepo6its (i. e. TJrie 
acid and Urate of Ammonia) are entirely dispelled by a red 
heat, and are soluble in Alkalies. The Phosphatic depoaits 
leave an earthy reaidoe when heated, and are soluble in acids. 
When thus held in solution, the former are precipitated by 
an acid, the latter by an alkali, because by such a reagent the 
solvent is neutralized in each case. 

Now the circumstances which may cause these deposits 
are mainly of four kinds. (1.) A wrong in the diet. (2.) An 
error in the normal reaction of the blood, causing these mat- 
ters to be deposited, trilhoul being ihtmieitei in exeeta. (3.) 
The suppression of another secretion. (4.) A fanlt of some 
process of assimilation or secretion, causing an abtohiU ftrtm 
of these constituents of the urine. 

Urinary sediments may be caused by slight Tariatitms in 
diet. Exoeesive indulgence in animal food or in wine may 
cause an over-secretion of Lithic acid. Sonr drinks may cause 

■ A dcpwii of Oxalate of Lime o<cun loiBetimM. Il is >eea in minnte 
octahedr* : but is rarelj in snfficieot quantilf M be distiDKnUhed bj cbeaicaJ 
(«iU It dors DOl come within Uit iollDFOce of SotTCnl medicinM. Bat if, 
u tir, Rm« !uppo(M. the produi^tioB of Oxalic Acid U odI; an rtbtrruit 
]riu)itaiu of ib« lithic acid diatb«tG— Ibco utilithie* ai%\A reuoaablj bt 
recommciidad id Oialnna. as indrad the; aic 
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a similar deposit, by rendering the urine acid; and sweet 
fruits, containing vegetaLle salts of tbe alkalies, may produce 
s phoEphatic sediment, by rendering it alkaline. Such cases 
may be renittdied by an attention to diet. 

Again, deposits may be caused by an excess of acid oi" 
of alkali in tbe blood, which excess is excreted by the kid- 
neys, and causes a lithic or phosphatic gravel, without an 
excess of Lithates or of Phosphates in the urine. Wbatcvcr 
be the condition of Uric acid in Urine, it is certain that it is 
held in solution by some matter of an alkaline nature.* When 
this alkaline matter is naturalized by an acid, the Uric acid 
precipitates. This may perhaps be caused in Rheumatic fever 
by an excess of Lactic acid. The Phosphates are held in so- 
lution by Phosphoric acid, or by that matter which gives to 
healthy urine its slight acid reaction. f An excess of alkali 
E k the blood, which may probably occur in Typhoid and low 
. fevers, will cause their precipitation. Or the alkali may be 
formed in the blailder by the decomposition of the Urine. This 
may occur in inflammation of the bladder, or in retention of 
urine caused by paraplegic paralysis. 
w In some cases of an excessively acid secretion in the sto- 
i:nACh, as may occur during the presence of tSarcina ventriculi, 
lltere does not seem to be enough acid left in the system to 
maintain the acidity of the urine. This then is apt to beoome 
alkaline, and may deposit Phosphates. 

* Some suppose that Ibis acid occurs in healthj urine in s. free tiaie. It 
i) mOTO comRionij thnugbt to dial M Urate o! Ammonia, Lehmnnn alalei 
Uml it ia found an Urate of Soda, Others iuiagine that it ia held in aolutioD 
by means of Pliosphate of Soda. 

f Tbis acid ia aauril>ed bj aome to Orate of Ammonia, wbieh it to a mall 
extent aoluble in wnlcr. Utberi consider tbat it is due both to tbia and to 
Phoapboric acid, which is the opinion of Dr. Proul and Dr. O. Bird. Otben 
attribute it to Lactic acid, wbicb 19 ttnted bj Benclius, Lehmann, and Siiuon> 
to exist in beallby urine. Some consider the acid lo cooaiat in a Supprphoa- 
phate of Soda. Lielilg snppo^es that it ia due to Uric acid, held in solutioo 
bf tbe common Phosphatf of Soda. He also considcn HippuHc acid Ui be ao 
inTariable ingredient in healthy human urine. 
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In such cases there is no absolute excess of the deposited 
matter; but it is in relative excess, for the substance which 
should properly dissolve it is overcome or neutralized by a 
reagent of an opposite nature. Acids and alkalies have 
already been mentioned as efficacious in these instances; the 
former in phoaphatic, the latter in Hthic deposits. They di- 
rectly neutralize the disturbing cause ; the alkali or the acid. 
They are not in such cases truly solvents ; they do not them- 
selves hoM in solution the insoluble materials, but they set free 
something else that shall be capable of doing so, {v. Acid*; 
Alkalies.) 

A suppression of the secretion of the skin causes a lithio 
deposit in some cases, as in a common "cold." For the per- 
spiration contains a free acid, probably lactic or butyric; 
and when it is suppressed, the secretion of this acid is thrown 
upon the kidneys, and the urine is rendered more acid than 
naturally. The obvious indication in the treatment is to 
restore the function of the akin, as by warm baths, diaphore- 
tics, etc. 

It is in the ease of urinary deposits produced in the fourth 
way that the true solvents are appropriate. 

From some morbid condition of the system it happens that 
these insoluble constituents of the urine are secreted in ab- 
tolute excMt, — in a larger quantity than in health. Now the 
system labours to excrete them in solution, even when in ex- 
cess, and often succeeds in doing so. But frequently this can- 
not he done, it being impossible for a sufficient quantity of the 
solvent material to be formed out of the blood. There is then 
a deposit in the urine. 

We have seen that when such matters are deposited because 
in relative excess, tlie only 6t mode of treatment consists in 
the administration of an acid or and alkali, which shall neu- 
tralize the morbid reaction of the blood. Such a case is rare ; 
but these cases of absolute excess are much more common. 
There are two ways in which we may treat them; we may 
adopt either curative or palliative remedies. We may aim at 
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the cause of the disease, which is generally in the blood. An 
abBolate excess of Ljthates may be caused by dyspepsia, or 
by a gouty disorder. This is most surely controlled by a 
Catalytic medicine, {v. Antiarthritica.) An absolute excess of 
Fbosphates maybe caused by an organic derangement of the 
aervouB centres, when it is very difficult to cure; or it may 
amply be due to great nervous excitement, hard study, or 
melancholia. Such case.'^ should be distinguished from a mere 
alkaline condition of the urine, without absolute excess of 
Fbospbatea, and may often be cured by attention to the dis- 
torbed nervons functions. 

Such a curative course of treatment aims at the primary 
oauae of the deposit ; but when we are unsuccessful in our 
attempt to control this, or when the excess of solid matter 
is 80 great as to be positively dangerous, we are then driven 
to have recourse to palliative remedies. These are Solvents ; 
nedicinca which pass into the blood, combine ihoro with the 
peccaat matters, pass out with them into the urinary secre- 
tion, and hold them tliere securely in solution. Such an agent 
may often be advantageously combined with the Catalytic 
remedy, which tends to cure the systematic disorder. It is a 
blood-medicine. Its action is so far permanent, that it effects 
its object definitely, dissolving and carrying away a certain 
portion of insoluble matter. But as it also passes out itself, 
it requires to be frequently repeated, because the deposit con- 
tinues to be formed, and demands each time a fresh portion of 
solvent. It obviously acts on the Restorative principle. The 
deposit should be excreted in a dissolved state, but is not. 
The remedy therefore supplies a want. 

Water is the simplest and most efficacious of all solvents, 
mod should in all cases of gravel be very freely administered. 
-Souchardat has remarked that great water-drinkers arc never 
^•fflicted with stone. All the urinary deposits are, to some 
f«xtent, soluble in water, although vomparativelt/ insoluble. 
Whenever the urine is of higher specific gravity than it should 
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be in health, i 
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e water should be drunk. The average speci- 



gravity of healthy urine is about 1-018.* 
Acida and Alkalies a 



ire most important as solvents. Tbey 
do not now act indirectly, as in the case before mentioned, 
but directly dissolve the insoluble matter. Acids dissolve a 
phospbatic, and Alkalies or their carbonates a lithic deposit, 
in the body, as well as out of it. Although the natural 
solvent may he neither an acid nor an alkttli, but something 
else different in nature from these, yet anything that will 
rightly dissolve the deposit will be fit to supply its place. 
Any of the free Acids may serve to dissolve a precipitated 
phosphate. Hydrochloric is perhaps the best of the mineral 
acids, although Phosphoric has been recommended on tbeo> 
retical grounds. Sulphuric is the least efficacious, because it 
does not always pass out in the urine, {v. Chap. IV.) Sour 
fruits, as Currants or green Gooseberries, may be useful ia 
phosphatic cases; but ripe fruits have an opposite tendency. 
Acidulous drinks may be recommended, as Cider, Perry, and 
Khenisb wines. Of the free alkalies used to dissolve a lithio 
sediment. Potash is preferable to Soda, because it forms s 
more soluble compound with Uric acid. The Bicarhonatea of 
the fixed alkalies are best, because least irritant. Bicarbonate 
of Soda is contained in Vicby water. The soluble Bicarbonate 
of Magnesia may he given with advantuge. The Carbonate 
of Lithia has been recommended by Mr. A. Ure ; but it is 
comparatively insoluble. Tbe neutral vegetable salts of the 
alkalies, and sweet fruits which contain them, are equivalent 
to the Carbonates, because converted into them in the system,, 
as has already been shown. They may be pleasantly adminis- 
tered in the form of effervescing draughts, in the formation of 
which the Carbonic acid of an alkaline carbonate is displaced 
by Citric or Tartaric acid. 

The danger which attends tbe continual use of acids or of 



* Actotdipg to Simd 
Mid Dr. OoUiDg Bird, 1 
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■Ikmlies, particularly of the latter, is that their long omploy- 
ment may engender a condition of an opposite n&tnre to that 
vhich they were intended to alleviate. An acid may at length 
cause a lithic deposit in the urine : or, still morf frequently, 
an alkali may produce a phosphdtic sediment. Their adiainis- 
tntioD should therefore be conducted with caution.* 

There are some other remedies vhich may be advantage* 
OQsly employed as solvents for Uric acid and Urates, whose 
use is not attended with this danger, and whose efficacy is a 
proof that the occurrence of a deposit in the urine is not a mere 
question of the preponderance of acid or of alkali in that secre- 
^on. The most important of these is the common Phosphate 
of Soda, first recommended by Liebig, who discovered that 
Uric acid was soluble in a solution of that salt. 

If forty grains of dry Phosphate of Soda, seven grains of 
Uric acid, and fifteen of Hippuric acid, be dissolved in a pint 
of hot water, and to this solution two per cent, of Urea be added, 
a kind of artificial urine will be formed. 

Biborate of Soda, or Borax, has also the power of dissolving 
Uric acid, and has been recommended in the treatment of lithic 
deposits by Bouchardat and Binswunger. 

Mr. A. Ure has strongly recommended Benzoic acid in these 
Bases. It passes out in the urine as Hippuric acid. (t). Prop. 
VI.) The amount of the deposit appears to decrease under the 
TBo of (his remedy; but whether the formation of the Uric 
"fccid in the blood is prevented, as supposed by Mr. Ure, or 
irhether it is not simply held in solution by means of the 

Dr. Bence Jooes conaiders Ihsl AlkdicB may In Bgme cnace nScct n radi- 
:iire of [be Ikbic acid diatheaie ; that by combiiiliig with Lactiu acid in 
tbe blood, they tend to protnotc Its oxjdAtioii iulo Carbonic ac\i and wulcr, 
thai Tree tho sjsleni Oom excess of acid matter. He reuommends tba 
following rules: so long as any red crystals of Uric acid nra dopoiited from 
tretb urine kept for twenly'rour bonrs In n glsBB Teasel, the dose of alkali is 
to be continued or increased; Ibe lonner socb crystals form, the larger it tlie 
doie required, tbe largest of all being aeceseary when the red sand is formed 
ia tbo bladder ; bnt when no crystals at all form during tbe aboTe period, the 
alkali must be slopped.— (L<cfur< in Xed. Tima and Gat., Mar. 26. 18&4.) 
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Hippuric acid, is not clear.! Dr. Golding Bird 
also Cinnamic acid, which is contained in cinnamon water, and 
in the balsams of Peru and Tolu. It resembles Benzoic, and 
undergoes the same change into Hippuric acid. The salts of 
of these acids possess a similar power. 

Diuretics in general are useful in all cases of urinary deposit, 
for thoy increase the quantity of the fluid part of the urine. It 
is observed by Dr. Prout that healthy urine is the best solvent 
that we are able to supply. 

When solvent remedies are employed for the purposes above 
mentioned, they not unfrequently fail altogether ; and, as ha£ 
been already observed, they require, even when successful, to 
be perpetually administered, or else the deposit will recur, 
For the Solvent passes out along with each successive quan- 
tity of the Lithic or Phosphatic matter that is formed and 
excreted. 

A radical cure of such deposits can only be effected by a 
medicine that shall counteract the morbid process by which they 
arc continually produced. This can seldom be done by a Res- 
torative, but requires a Catalytic medicine. Such remedies we 
must presently consider, {v. Antiart/iritics.) 

Thus are concluded the six orders of Restorative medicines ; 
all of which are seen to agree together in some common cha- 
racters. 

When a disease depends on the want of some material in the 
system, then it admits of being cured by a Restorative, which, 
in the theory of its action, is the simplest of all known medi- 
cines. And when a morbid process results in a diminution 
of the amount in the blood of some necessary constituent, 
then also may a Restorative be of use in alleviating the con- 
sequences of such a disorder; or may even eifect a cure, when 
the morbid process has ceased, and left only its results 
behind it. 



f BeoEoate of Soda 
ihe power of tonv/rling Ui 
Sept tS&6. 



i by Bonjcan on ths ground tlial it bu 
ppuric acid. — {L' Union Mfdicalr, Paris, 
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But when the materifg morbi is still working in the blood, 
ft radicul care can only be effected by a Catalytic medicine, 
vhich ehall be capable of meeting it there, and of couDteract- 
ing its noxious infiuence. 

Some Restoratives are also included among Catalytics, from 

B regard to a different phase of their action. The most im- 

L.poTtant of these are Alkalies, which are of use in general 

I inflanimatiun, and also in Scrofulous and Scorbutic diseases, 

t'scting in a way that is at present but obscurely explained. 

When the modus operandi of a medicine is fihacare, but 
lltheQ it is apparent that it has the power of counteracting a 
Itdisease, I have preferred to place it among Calalytica, rather 
itban to include it with Restorative medicines. But there are 
I'HOt many cases in which we are thus left in doubt. 

The diseases curable by Catalytica are all evidently pro- 
duced by an active morbid agency. Thoae which are treated 
by Restoratives are just aa evidently reraediiible by the 
irtificial supply or substitution of some one or more of the 
elements of the blood. 



CATALYTICS. 

These constitute the second diviaion of Usematic medicines. 
|,tChe above name is applied to them on the assumption that 
leir operation in the blood results in the destruction or coun- 
I'teraction of certain morbid agencies, (zaroxvu.) 

The difference in action between this and the preceding 
f division of blood-medicines has been stated at length in the 
remarks on Hematics in general. On recurring to Prop. VII., 
it will be seen that it is there stated — 

" That others (medicines of the first class,) called Catalytics, 
act BO aa to counteract a morbid material or process, and must 
pass out of the body." 

The action of the remedies in this diviaion, which are the 
I RireBt and moat potent of all thoae that are employed in the 
I treatment of disease, ia involved in a greater degree of doubt 
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and obsCQrit^ than tliat of any other clasi*. Though there 
may be in some cases a certain dim explanation which we 
may catch ho!d of, and strive to fix or to render definite, yet 
in many instances there is not even so much as this. How 
can we, for example, by any of the common terms which are 
made use of to designate the actions of Mercury, of Arsenic, 
and of Iodine, express the peculiarity of their influence over 
Sypbilia, Lepra, and Scrofula, respectively? Does it not 
seem better to confeaa our ignorance, and to say that all we 
know for certain ia that these remedies have the power of 
antagonizing certain diseases ? 

Having done this, we may afterwards try, if we can, to 
invent for this action a theoretical explanation. Our argu- 
ments and theories will not affect the fact, nor will they lead 
us into danger, if we have first laid down the truth, however 
incomprehensible, as the only secure foundation, in such & 
manner that it shall be incapable of being disturbed by the 
flimsy superstructure. Some philosophers have erred in this; 
that they have first, with much pains and labour, erected an 
airy fabric on a basis of incontestable truth, — but subsequently, 
relying too much on that which they have themselves raised, 
they have commenced to pull up the blocks on which it was 
founded, and have thus brought the whole speculation tumbling 
to the ground in ruins. 

Considering then that the action of Catalytic medicines in 
each disorder is of a special and peculiar kind, which I think 
will not be denied, I have grouped them in orders which are 
named according to the several morbid states in which they are 
employed. 
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CATiLTTIC. 

Ord. 1. Antiphlogistica. 

Ord. 2. Antisypliilitica. 

Ord. 3. Antiaerofiiloaa. 

Ord. 4. Antiarthritica. 

Ord. 5. Auti scorbutica. 

Ord. 6. A nti periodica. I 

Ord. 7. Anticonvnisiva. I 

Ord. 8. ADtiaquamosa. 

t The medicines of the first order are employed in inflamma- 
tery disorders generally, and possess an influence over the 
process of sthenic iTiflammation, however first produced. The 
second order contains those that are used in the several forma 
of Syphilis. The third, those that are employed in Scrofula. 
The fourth, those that are found to be useful in the cure of 
painful affections of the joints, as Gout and Rheumatistn; and 
also of Oxaluria, Lithiasis, Diabetes, and other disorders of 
secondary assimilation. The fifth order contains those that 
are useful in Scurvy. The sixth, those that are employed in 
Agues, Remittents, and other periodic disorders, on the Ca- 
talytic principle. The seventh, those used in convulsive dis- 
orders. Lastly, the eighth, those that are capable of curing 
Lepra, Psoriasis vulgaris, and some other skin diseases. 

The action of these medicines being much more obscure than 
that of Restoratives, I shall therefore have less to say about 
ibem individually, and shall not go so much into particulars. 
That part of Prop. VII. which refers to Catalytics, may he di- 
[rided into the following minor propositions; — 

U p. 1. — That they act in the blood, and that their effect is 
permanent. 

I. p. 2. — That each of itself tends to work out a peculiar ope- 
ration in the blood. 

i, p. '6, — That the diseases in which they are used depend od 
certain morbid materials or actions in the blood. 
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1. — That the result of the action of a Catalytic medicine 
is in some way to neutralize or oounteract Bome 
one or more of these morbid procesaea. 

5. — Thpt these medicines are all unnatural to the blood, 
and muBt at length pass out of the system. 



It might seem at first as if the first, fourth, and fifth of these 
minor propositions would alone suffice to include the original 
affirmation. But a medicine may act in the blood, and may 
counteract a disorder; and yet it may counteract the disorder 
in some other way than by acting in the blood. It is neces- 
sary further to prove the disease to be a blood- disease. And 
the evidence of counteraction will be rendered stronger if we 
can prove that the medicine employed is itself capable of set- 
ting up in the blood some peculiar process, — of causing in it 
a change of some special kind. For, were it not to do so, we 
could hardly understand how it could meet the requirements 
of one case more than of another, or how it could at all arrest 
an active process in that fluid over which it exerted itself no 
particular influence. And this thing, which is laid down in the 
second minor proposition, can, I think, bo proved in the great 
majority of instances. 

Before proceeding to the separate discussion of the orders 
of Catalytic medicines, it would be belter that some remarks 
should be made upon the remedies of this division taken col- 
lectively. And we will, in the first place, consider some of the 
statements ventured by authors respecting this kind of medi- 
cines ; aa a comparison of these should aid us in the discovery 
of the truth. 

But in referring to the opinions that have been advanced 
on the action of this group of medicines, our task is rendered 
comparatively easy by the fact that a great number of writers 
on Materia Medica have failed to recognize them as a body. 
It may seem strange to one who has reflected on the subject, 
but it is nevertheless true, that the mujority of authors have 
taken no notice whatever of medicines acting in the blood, 
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■ith tlie exception of Aciils and Aikaltes, which are grouped 
aa Chemical remedies. All other inedidnes bave 
>een geiieriilly arranged under the two great and ill-defined 
^ad? of Nerve-medicinea and Eliininativea. I cannot 6nd it 
Dssible, by either of these terms, to give any idea of the real 
fictioQ of the muny importitnt agents nhich I have included 
in this division. 

It would seem that it has been generally supposed that me- 

_ cUcines — bodies of active properties, and more or less peculiar 

wnstrnctioD — are able to enter and to pass through a fluid 

■hich is still more complicated and changeable in nature 

1 themselves, yet that while so doing they produce no im- 

jsion upon it, but proceed passively to the solid tissues, 

r ({uietly pass out of the body, without ever leaving behind 

^em any trace of their action. 

Certain writers have made some amends by including in 

arrangements a class termed Alteratives, But even 

tben they have not unfrequently laid it down as a rule that 

they produce, in the first place, an impression on the nervous 

pystem, and that this has subsequently the effect of altering 

! manifestations of vital force. How varied and peculiar 

I nature must these nervous impressions be, to account for 

■Mtions which are often so widely different I 

The medicines thus grouped as Alteratives correspond very 

nearly with my division of Catnlytics. The permanency of 

■ itieir effects, and the fact that the disorders which they cure 

tre blood-disorders, will sufficiently stamp the character of 

ihe operation of these remedies. 

In manj works, as in ih-ise of Dr. Duqcad. of Br. A. T. Thomson, 

ind more lately, of Dtf. Ballard and Garrod, the existence of a claau of 

ir blood-medicines is not even recKignixed or alluded to. 

1 the learaed cls^ificatton of Dr. Pereirn Mood -medicines hold 

rtaot place. All except Chal;beat«'< are grouped together in a 

nb-clnm. called Spansmics, because ihej tend to impnveiish the blood. 

) addition tii tbuso wliit^b 1 have namcl Catalytics, there are here the 

■Bcidn and alkalies. It Li true that all these medicines, aAcr long uae, 

^impoverish the blood, which, indeed, suffices to prove my first point — 

18 
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Ti*. : ^at tkej act in Uie blood, and ihat iheir effeci u permaneal. 
Dr. Pereira lias fuunded his claasificnlioD oq the plijaiulogical action of 
medicines, and aul uq their therapeutical uses, which form the bncU <>f 
mine. Thus he tatos nu nutioe of the queBlions of what their ultimate 
destination niaj be. or what their primary tnodiit operandi: whether 
thej baTo to remain in the blood, or to pass out of it; and whotber 
thej uun act b; euppljing a material tu it. or b; neutralitin): a material 
in it. The eubsequent slaWmetita iThic:U Dr. Pereira haa chosen aa the 
buia of his subdifieiunB, fuuaded of^en on therapeutical action, aeem 
in certain ciuea to be somewhat problematical. Thus he calls Acids 
" adipea," or tbir«tK|ueDuhiQg, which very imperfectly expresses ibeir 
action. Alkalies are grouped with Salts. Iodine, and Sulphur, under the 
general title of '" reBolventia seu liquefacientia,'' i. «. resolients, or lique- 
faciente, which involves an aasumpliou that some might be inclined tu 
dispute. The title of Spana^mic?, applied to the whole, though uno^ec- 
tionable in a claesificatioa which i» Juunded upon their ultimate action 
in health, would be quite inappropriate in an arrangement like mine, 
which has to do with Iheir influvnce in the cure of diseafies. For i>ur 
object in making use of euch agents is nut to impoverish the blood, hat 
to obtain such a manifeslation of their jiower as shall &ufice to neuiral- 
iie the noxious agent, aud do more. 

Dr. A. Billing (/VincijJe* of Sftiiirint, 5th edit. pp. 70-75) t-onsidert 
that Mercury, Arsenic, Colchicum, and all the medicines whieh ha*e 
been called Specifics, are not in fact bo, but that they are capable of 
Bubdaing different kinds of inflammation by cansin); contraction of the 
dilated capillary vasvels. This explanation ban certainly the charm of 
simplicity, but not in my opinion, the merit of truth. Dr. Billing sup- 
ports (his argument by instancing the number of remedies that bare 
been used in Syphilis, and cnDt>ider» tliat they must all operate in a 
similar way, both in this and in other disorders. Vet are ail these tne- 
dicines of use or advantage in Ague, io Lepra, in Chorea, and in Seru- 
fiila 7 But why is it not so, if all act in the »ame way T Tbetr several 
actions should ezhibil no difference in kind, but only in de^ee. It ia 
the opinion of the same able aulboriiy that Mercury and Iodine diminish 
morbid growths by starving them : that they cut off the supply of blotid 
by contracting the capillaries in the name way af in other casesi. But 
why then can we not thus remove a fatty tumour, a true exoetosis, or a 
malignant growth! We ar« seldom able by snch means tu reduce tbo 
•tie of a tumour unl««s it dq)ends <m a blood-disorder, as Syphilis or 
ScToiiiU. The wide distincii(«B and the shades of difference which exist 
between the o|keratioQs of thrae Mveral mrdiciaes are surely tiHi many 
and too serious to allow us tt> aoc>>aui far ibem all by odb explanation. 
But we tnay put aside general arguments, ood appeal to facta. In the 
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flnt pliee, it is very Car frum being proved tliat in all these dieurdera 
ifae cnpilliirj TesHela nre dilnUd. But let U8 even admit that it is »> 
pruved, ftnd we nre nut rhen nearer to tbe extnblishment of the abore 
bfpulbesis. For is the autioa of anj medicinal agent on the 1.11 pillar ien 
eunsuuit in ohnract«rT 

Mr. WbartoH Jones, in his Astley Conper Prine Esaaj, states that he 
Ilaa fuund the eSeuts <j( medlciiial sijlutiuos ua the cupillariea in the web 

, -of a frog's foot to be very vnrious. For even a solution of Sulphate of 

. Cnpper huH been known to cnuse dilatation, and one of Atropia to pi'o- 
dUM mnstriclion ; though the former is an astringent, and the latter a 
paralyzer. So that the vosaola are not nearly so much under the influ- 
ence of such agencies as Dr. Billing would seem to imagine. In these 
experiments the solution* were concentrated, and applied direi^ily. But 
ID the oases in point we might have two or three grains of Iodide of 
PotassiutDi one-tenth of a ^rain of Arsenite of Potnsh, or one-twentieth 
of ■ i;nin of Biohloride of Mercury, diluted down by about twenty 
pouuda of blood, and extended through many miles of oapiliftry tubes! 
And if simple contraction of the c*pilUrie« were required, surely Astrin- 
gents, whivh are known lo eSect this, should be the moHt useful of all 
these m^icinea. But we do not find it tii be so. Further, this idea must 

J include a Tirtunl denial of the uausiiliou of blond-ilisorders by special 

I morbid agenoies. 



Such are the grounds upon which is founded a denial of the 
existence of specific medicines, — i. e. of remedies which are of 

I particular or special use in one or more disorders,* Is it rea- 
sonable to deny that Mercury is of particular use in Syphi- 
lis ? That Iodide of Potassium e.xerts a special influence over 
secondary forms of the same malady ? that Iodine and Potash 
are each peculiarly adapted to scrofulous cases ? or that Col- 
efaicnm will often stop a fit of the Gout when other Medi- 
cines have failed to relieve it ? If we cannot deny it, we must 



" The stndj of speciGc medicines is loo much disregarded oow. No doubt 
' Ibe buDting aAer apecifirs is a mark of ignorance und weakness in medicine, 
yet the neglect of them ia proof alio of immaturity i for, iu fbct, all medicines 
will be found specific in the perfection of the science."- S. T. Coleridge. In 
a certain tease I agree to this. All blood- medicines, when rightly applied, 
are of tptdot use with regard to particular diitata ; and all remedies of the 
Other three classes are of *petiai use with regard to particular tt/vtptomt, [v. 

P.11B.) 
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ailmit Euch actions to be in some degree specific. To sdopt 
this term is to a certain extent to confess our ignorance, and 
for lliis reason many have objected to it; but under the cir- 
cumstancea some confession of ignorance is becoming. The 
word is, however, decidedly objectionable, when it is misap- 
plied to express the idea of some particular medicine being 
the only one that can be used in a certain disorder. For this 
is an exaggeration of the truth that may lead to very seriouft 

The Catalytic orders have been enumerated above. On re- 
verting to the list it will be found that their titles bare oos 
coranjon commencement. The prefix And- involves a prin* 
ciple. These medicines produce certain actions which are ron- 
trarj/ to diseased actions, inasmuch as they neutralize them, 
and cannot subsist with them. It is granted that in soma 
cases the actions may appear similar in some respects. But 
this merely shows that ihey move, as it were, in the same 
sphere, for else one of them could not meet the other. Hoir- 
ever the operation of a medicine may sometimes seem to ra- 
serable that of a disease, it is always in effect contrary to it.. 
The similarity is of a kind which does not concern us. An 
acid and an alkali are so far similar, that they may bott 
produce heat when mixed with water, and both prove corro- 
sive and destructive to organized tissues; but they are practi- 
cally contrary, and when brought together they neutralize each 
other. I will now just indicate the manner in which the minor 
propositions are to be established, reserving the fuller consider- 
ation of diseases and remedies until afterwards. 

OatnJyiic viedieirtct act in the blood, and their effect is pervut- 
nent. This is simply to affirm that they belong to the class 
of Hsematics, to which Restoratives also belong. Of all that 
lire named below, there are not any, except Colchicum and 
Antimony, that possess in any degree the action of nerve-mfr 
dicines, — t. e. that exert a sudden and transient influence over 
the nervous system. I believe the sedative powers of tbesf 
medicines to be quite distinct from their Catalytic influeni 
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.11 attempt to show that each of them has a peculiar 
1 of its own on the biood, even in health; which cannot 
e said of Restorative tnediuiaes. Of all these Ciitalytius two 
;3 are known. When they cure a disease, they "do so 
ilely, BO that it does not in general tend to return; and 
I they only alleviate it, the improvement effected is more 
' less permanent. In the second place, they are found to 
^oduce, after being long administered, a change for the worse 
I the blood, n diminution in the amount of Fibrine and of 
l^fl red corpuscles. Thus they are blood impoverishers, when 
I in excess. These considerutious alone, when combined 
irith the proof of absorption — i. e. that they all pass into the 
»cretion8, and may be detected there — are conclusive as to 
! fact of their being Hfematic medicines. We pass to the 
1 minor proposition, which consists in the statement of a 
roperty that is peculiar to Catalytic Hsematics. 
£!ach Catalytic tends of itself to work out a peculiar opera- 
1 in the blood. 

'his peculiar process, established by their presence in the 
)od, forma part of the known history of each Catalytic me- 
Iticine. It will suffice to demonstrate this if I condense into 
I few words as possible the facts that are known on this sub- 
HCt, with respect to each of the orders of this division of 
^medics, as we come to consider them in turn, 
r For the present it may be remarked that the Catalytic re- 
sediea are chiefly drawn from the mineral kingdom, and con- 
sist of metallic salts and other substances, which are poisonous 
when in large doses. They all have an action in the blood, 
e cases, similar, in many, different, in most, distinctive. 
Antimony, fur example, wastes the blood, at the same time that 
^ affects the nervous system. Mercury attacks the plastic ele- 
lent of the blood with still greater vigour, produces a feiid 
laterial out of it which is rapidly eliminated, and may cause 
iliar rash. Iodine wastes the body, brings on a tow fo- 
^Ile condition, and causes a ra»h. Saline medicines dissolve 
le, and wastes the blood. Alkalies do the same, and eli- 
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minate sulphur into the urine, corabined Tith them in the 
form of sulphuric acid. Sulphur affects changes in the blood, 
inBBmuch as it ia found to combine there both with hydrogen 
and oxygen, and to carry them out of the system as sulphu- 
retted hydrogen and sulphuric acid. Arsenic, Silver, Zino, 
Lead, Copper, have many curious and peculiar blood actionSi 
They detoriorato the blood, jind cause eruptive disorders. 
They affect the nerves in a permanent manner, either by their 
own presence in the blood, or by the presence of the products 
to which they give rise. And so, as we pass through the list 
of Catalytic remedies, shall I hope to show that each Catalytio 
has a peculiar blood op era 1 1 on. 

The divisions of Hremntics differ in this: Restoratives act 
by being in the blooii; Catalylics by working in the blood. 
All we have to do with the latter just now ia to affirm (what 
we shall afterwards establish) this part of their action. 

Each of these medicines works out a certain process or ope- 
ration in the blood, and affects the condition of that fluid. But 
I am very far from believing that this known operation is in all 
cases the one by which they neutralize morbid poisons. This 
action is probably of a much more inscrutable character. 

Before proceeding further, I may here take the opportunity 
of insisting again on the differences between Catalytic and 
Restorative medicines. Catalylica will even in health work 
out their peculiar process in the blood. Restoratives exercise 
in that case no particular influence. The latter may remain 
in the blood ; their office is supply or substitution. Catalytics 
may not remain beyond a certain time ; their office is counter- 
action. The system then labours to excrete them. Before 
passing out of the body, one or two, as Colchicum. may act 
on the nerves. In the moment of excretion, the majority 
net as Eliminatives. But some, as the metals used as Anti- 
convulsives, are astringent, and diminish secretion generally. 
Mercury, Antimony, and Iodine, are among the most im- 
portant Eliminatives known. They act on all glands, bat on 
snme more than on others. Antimony is also a special seda- 
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to the Vngus nerve, and aw such exerts an important in- 
lenee, which eniibles it Bometimes to cut short the process of 
(flammation by depressing the action of the heart. 
"We arrive at the third minor proposition. 
The diseasfs in which these medicines are employed are active 
Uood-diseates. 

In most oases the correctness of this statement ia universally 
Admitted. 

That Syphilis, Scrofula, Gout, Kheumatistn, Scorbutus, 
le, and Eruptive disorders, are essentially blood -diseases — 
that in each of them there is eitheir a morbid material 
■esent in that fluid, or a morbid action going on there, which 
istitutes the chief wrong, — is siJ generally admitted, thiit it 
ley be said to form a fundamental part of the science of me- 
dicine as taught at the present day. This digposes of six out 
of the eight tribes of diseases in question. In inflammation, 
the primary causes of which are various, we have one thing 
which always brings it within the sphere of action of a blood- 
'dicine. There is an e.tcens of fibrine in the blood, which 
ps up fever, and tends to cause effusions. 
Among convulsive diseaaes, some are purely nervous ; others, 
as Hysteria,* Chorea, and some forms of Epilepsy and Te- 
tanus, are connected, as will afterwards be shown, with a 
peculiar blood crasis, and may be controlled by h!oud-me- 
dicines. 

It will shortly be indicated more at length that there is in 
aH the diseases controlled by Catalytic medicines an active 
^Wrong in the blood. 

having been once shown that the diseases in which Ca- 
8 are used have fach their essence in a process in the 
the fourth minor proposition will not not be difficult to 
,blisb, though in fact the most important of all. 

action of a Catalytic resulta in the neutralization or 
interaclion of one or more of tke»e morbid agencies. 

is may be considered to be abeady suffivieutly proved, 
established by experience that these remedies severally 
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counteract tlie diseases named. It is shown that the 
an action in the blood ; and the diseusos whioh they cur© 
will be proved to be b loo d-d i seas es. Then it is clear that if 
the former counteract the latter, and have no action on the 
nerves, they niuat do it by some agency in that fluid, over the 
particles of which both exert an influence- They are Cataly- 
tic Hieniatica ; i. «., medicines which, by an operation in the 
blood, are enabled to counteract disorder.-! which depend upon 
active morbid agencies. This is all that can be positively 
affirmed of their mode of operation. 

The 6fth and last minor proposition relates to an important 
difference between these and Restorative medicines. The 
latter may remain in the system, for if they did not do bo, 
they could restore nothing to the blood. But Catalytics can- 
not restore any thing, for they are generally unnatural to the 
blood. They must sooner or later be excreted. 

Catalytiat are unnatural to the. blood, and mutt at length 
pats out of the si/Hem. 

Of the list of Catalytics, the only medicines that occur as 
constituents of healthy blood are Alkalies, Salts of the alka- 
lies and earths, Chlorine, and Sulphur. Of these, the Alkalies, 
and po>4sibly also the others, are not unnatural to the blood 
when administered in small quantities, and may remain in. 
the systeru and act as Restoratives, when there is a deficiency 
in the blood of simtlar materials. But even these substances, 
when given in large quantity, as is the case when they 
are used for Catalytic purposes, are unnatural to the blood, 
and must be excreted from it. With respect to the other 
Catalytics. they cannot any of them remain naturally in tlie 
blood, under any circumstances. Their very presence for 
awhile constitutes an artificial disease, and is only to be 
tolerated or recommended because it may serve to counter- 
act a morbid action of a more serious and uncontrolUble 
character. 

The kidneys generally constitute the channel by which 
these Catalytics are removed from the blood. Most o 
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m paaaiiig out, act as diuretics. From this we must perhaps 
except the salts of Lead, Zinc, and Copper. Doubtless soma 
are excreted partially or entirely by the mucous membrane 
of the bowels. But this we citnnot so readily appreciate. The 
circumstance that the astringents just mentioned are effica- 
cious in diarrhoea seems to point to their access to the intes- 

lal surface from the blood. 

Il iias already been shown thnt tiiese CaEalytics are all 
winble in some way in the intestinal canal, and that they are 
absorbed. [Vide Prop. I.; Prop. IL) All of them that can 
be detected by chemical means have actually been discovered 
in the blood. But the system will not, if it can be avoided. 
suffer them to remain there long. The glands are charged 
with the office of purging the blood of all morbid materials; 
and thus these substances pass out in the secretions ; most par- 
ticularly, as I have just said, in the secretion of urine. 

Every one of the medicines of this division, enumerated 
below, — excepting perhaps Colchieum, which is difficult to 
recognize chemically, — has been delected in the urine by 
M. Wiibler, M. Orfiia, and others. The Alkalies and Acids 
combined, so as to form salts; the vegetable salts are 

!omposed; Sulphur has changed into Sulphuric acid; and 
metallic bases arc found to he variously combined; but 
all (he fixed inorganic materials remain essentially the same, 
however altered in arrangement. Many of these medicines 
have been likewise detected in the secretions of other glands. 
The subject will be further diiscussed in the consideration of 
Prop. X., and does not immediately concern us now. 
- The minor propositions being established, will build up the 

ijor; but all that I have ventured to affirm of this group 
icines is, that they counteract morbid agencies by an 
ition in the blood. 

w, the mode of counteraction is not defined, because it 
only in a few cases that we can even guess at it. In the 
togority of instances it seems inexplicable. We know that 
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Syphilis is a poison Id the blood. Mercury also is a poisoit' 
in the blood. But why does Mercui-y antagonize and anni- 
hilate Syphilis? The case is the same with Scrofula and 
Iodine; with Lepra and Arsenic. It is very humiliating to be 
baffled when we have got thus far; when, led by the band 
of Science, we have been conductL-d almost to the end of this 
interesting inijmry, to find that we are perfectly unable to take 
the last step, and thus to conclude our advooture. 

When there is no disease, a Catalytic medicine may work 
out its own action in the hlood, and produce a disease. But 
when there is some previous disorder, the working of the 
Catalytic may operate so as to counteract this already exist- 
ing action, being so far similar to it, that it acts in the gams 
department, and may thus occasionally produce by an acci- 
dent like results; but being nevertheless, as we have seen, 
essentially contrary to it, because it neutralizes it. 

Such opposite relations are met with even among natural 
diseases. Vaccination and Small Pox afibrd us an instance 
of the mutual counteraction of morbid processes. These poi- 
sons are alike in their operation. Dr. Fouquet, of Freiburg, 
has tried the effects of re-vaccination in Syphilis, on the in- 
mates of a large military hospital, with great apparent benefit, 
as it is said. These poisons are unlike in their results. So 
are Ague and Phthisis; and persons who have had Ague we 
said to be less liable to Phthisis than others. Again we find 
that one attack of an eruptive fever preserves the system ia 
some way from the renewed operation of the same poison. Ia 
these morbid phenomena we find something of a parallel to 
the curious operation of Catalytic medicines in controlling 
blood-dtseases ; for I have shown that these remedies them- 
selves are artificial blood-diseases. 

Such ideas lead us on into the uncertain regions of specu- 
lation. 

The idea that diseased actions may possibly be accounted 
for by supposing the existence of special ftrmentationi in the 
blood, ia by no means a new one. Inscrutable as these 



H£MATICS. — DrV. 11. 



203 



nseaeed actions themseWes may be, yet we are enabled to re- 

iflOjniize proceaaes of a ntiture antilogous to ferDJentnlion ns 

l-||oing on in that Quid in health. Or such a kind probrtbly lire. 

e change of albumen into fibrine; the changes which take 

[.place in the starchy matters of the food before they can be 

■rtoydiKed into carbonic acid; and the changes that must occur 

I nitrogenous substances before absorption, as well as those 

t accompany afterwards the downward progress of the same 

laterialfl, from living tissue into Urea and Uric acid, to be 

bially excreted from tiic system. It is a curious fact that 

■ly every known product of organic fermentatiou hits been 

overed in the human body in health or in disease. Lactic, 

rric and acetic acids have been frequently found there. Dr. 

Beintz has lately added to these succinic acid, discovered in a 

Wydalid cyst of the liver. 

The production of many disorders by the access of a known 
PiDorbid material, the working of that material on the par- 
ticles of the blood after a special fashion peculiar to itHelf 
alone, and the gradual elimination of certain products, also 
peculiar to this one operation, are circumstances in which 
diseases bear an obvious analogy to processes of fermeiitft- 
tion. The same remark applies to the working of Catalytic 
medicines. 

It is then just possible that one of these medicines might 
produce in the blood a fermentation which shoald meet and 
I nentratize the morbid fermentation ; or that it might simpljr 
oioe the latter in a different direction, and thus bring it 
D « dedrable end. Acting in health so as to prodoce a mor- 
')iid change, it might operate in disease by means of diverting 
I iato a right direction a ebaoge tliat is already going on in a 
' Vrong one. 

Bot let u leave generalities, and deiscend more into par- 
tietilan. Are we in a position to be able to indicate the 
actnal nanre of the changes which we tbtts aMnme to be pro- 
bable? 
Tbe term Ft rawwCHioa b laed to expfMi a change or ft 
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of changes of .1 special chsiracter, cimsed among the parucl 
of a compound body, by the presence of a certain otiier body- 
called a Ferment. There are two kinds of fermentation. la 
one the ferment itself is undergoing change, and impresses B 
similar change upon a substance which is nnalogoas in nature 
to itself.* The process enustid by contugious disorder would 
probably be of this kind. Just as the changing yeast forms 
and increases itself out of the fermenting douj^h, bo does the 
virus of ancli a disease renew and propagate itself out of the 
particles of the blood. 

The other kind of fermentation is simpler in action, bat 
more incomprehensible in character. It is produced by mere 
contitct, without any change in the ferment itself. Thus it is 
known to chemists that spongy platinum causes the combina- 
tion of o.\ygen and hydrogen, and exerts generally a power- 
ful influence over the affinities of gases and liquids, without 
ever itself undergoing any change. The influence of Emal- 
sine. in causing, by mere contact, the Amygdnline in the bitter 
almond to resolve into Prussic acid and other compounde .f 
and that of Pepaine or of Plyaline, in promoting the change of 
Starch into Sugar ; is of this kind. 

Considering that Catalytic medicines are not by their n»tnre 
changing bodies, being mostly minerals, it is not likely that 
they could cause that kind of fermentation which requires 
that the ferment itself should be in a state of change. The 

* " Tlie slate or condition of formation or decomposition of a body, tlie statl 
of change of piMe or molJOD io wliUb its pnrlicles arc, eierls nn inflnence OD 
(be panicles of nuuij other conipouods. if in contact with tiiem. Tha 1»UM 
are bronght into the stuae state ; their elcmunt£ are Eei>aral«d and nvwl; u> 
ranged in ■ similar nn;, and acquire the power of entering into combinalian, a 
power which Ihey did not, ander similar circ am stances, previouslj posses*.'' — 
Liftig't Animal CAmufry, Tol, 1. p. U9. 

"ll it not to be doubted that in addition to tbeie physiological rermcBia, 
(Dioilaao and Pe}uine) the etoaamj may utlea cnciast others of a specific and 
peculiar nature, nnd wbicb, as the sources o( nlinormal chemiMl rescUonA, 
mijht be colled • pal^ulagital frrmeMi.' " (Mialbe, up. al. p. 30. 

t Tbis very change will uke place in the blood, as bai heru prolad b^ 
KblUker. < Jl^ro-eiiu Mid. Cat. Ztilunf, ISie.) 
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influence of contact is the one which they would be most cal- 
culated to exert. I may remark that I have used the term 
Catalytic without any reference or allusion to this scuHe, in 
which it has been frequently employed, but merely as con- 
veniently expressive of undoing or destroying. I would not 
wish, either in the terms or in the propositions which I have 
adopted, to assume for granted anything which is not proved, 
still less an idea which is purely hypothetical. 

But it is not very unlikely that some of these medicines 
may act in a mode which is more or less analogous to an 
action of fermentation of the kind just described. They might 
then either cause change themselves, and by this means alter 
and destroy a morbid process somewhat similar to that which 
they themselves excite, or they might, by simple contact, be 
able to resolve this process into a natural direction. We have 
seen that when introduced into healthy blood, they invariably 
tend to produce a change in it which is productive of harm ; 
but that when there is already an abnormal process going on 
there, their influence will efiect the subversion or annihilation 
of this other process. 

And there are certain physiological considerations that 
render such an Idea still more intelligible and plausible. 

It is to be remembered that the blood, in which we Huppofte 
such actions to go on« is not an ordinary chemical fluid, ffut>- 
ject to common laws and influences, such an we may tnnH with 
out of the body ; bat a very complieate^l mixture, which in ever 
circulating and being maintain^rd at a high tt^mperature, and 
contains a number of compound organic U>die«, each of which 
is liable to a series of varied meumorphosea. It 14 n^/t a very 
potent agency which is needed to diftorb the chain '/f eofjdi' 
tions of oneof thf«e iBcr/bnant bodifri wbieh is tbtts eontinoally 
performing the ctrant of the ffj&fnD^ 

I may briefly exemplify the series of cfaang»«. «impk Wt ifto- 
mentoos, which an orgsf.Jc body i» <;:a|Able <^ mt^f^Aug^ if I 
innanoe the eoMbiaatioek of «rkaKrbVi vtikb <ir^ffjititttt^ Cr4r«. 
By \^zk^og AsflMuaefel ^m is ««taec with tk^ rapwr of 
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Cyanic acid, we produce Cyanate of Ammonia, & poisonont 
salt. This, when exposed for some time to the air, changes 
into Urea, wliich ia isomiTif with it, but comparatively inno- 
cuous. Urea, wlien heated, gives off Ammonia, and becomes 
Cyanuric acid. On again heating this, hydrated Cyanic acid 
sublimes. This, when brought in contact with water, be- 
comes Bicorhonatt; of Ammonia. Two equivalenla of Cyanic 
acid, uniting in one compound, produce Fulininic acitJ. This, 
if combined with the o.xyde of Silver or of Mercury, forms a 
compound which is caused by the slightest friction to explode 
with terrific violence. If to the elements of this dangerous 
acid be added those of two equivalents of Ammonia, we again 
have Urea, a substance which is continually forming in the 
body by the oxydation of some of the nitrogenous tissues. 
Urea with water changes lastly into Carbonate of Ammonia. 
These several compounds, alike or identical in their ultimate 
composition, arc possessed of very different properties, whether 
regarded as medicinal or as chemical agents. 

A similar set of changes may be produced umong tho ele- 
ments of Uric acid, also an animal product. 

Changes in some respect similar to these which are pro- 
duced by the chemist are no doubt contiuually going ou, or 
capable of being set up by various influences, in the circula- 
ting blood, which is at a heat fit for such processes ; in which 
also is a considerable quantity of free o^iygen, as well as sodn. 
ammonia, and other elements, in a state fit for combination; 
and to all these is superadded the agency of the vital principle, 
the object and effect of which is continual alteration, destruc- 
tion and reproduction. 

By supposing the establishment (or diversion) uf a set of 
changes in the blood, we may possibly gain some insight into 
the cause of the powerful effects of some apparently insigni- 
ficant medicines belonging to this division of Hiematics. Neu- 
rotic medicines appear to act by their mere presence, contact, 
and excitation. This may not always be the case with Cata- 
lytica. Their power cannot in all oases be clearly accounted 
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T^a ftimple and direct influcitce on the blood, tbc muscles, 
tlie iierves, or an; of tbe tii^suef. It aet:ma sometimes as if it 
were on the processes thut their presence sets going, and on 
ihe products thus generated, that their influence and power 
depend. 

It may be observed that this idea of action by contact can- 
not by any means be supposed to favour the very unreasona- 
ble theory of the efficacy of infinitesimal doses of drugs. For 
sncb medicines must of necessity be present in some amount, 
or tbey cannot act at all. Their operation cannot be like that 
of the putrefying yeast, or of tbe poisons of contagious fevers, 
each of which can reproduce itself out of the elements of the 
changing or fermenting body. For Antimony, Mercury, and 
Iodine could never make themselves out of blood, which does 
not contain them. Like the Eraulsine in the production of 
Hydrocyanic acid out of the material of the bitter almond, 
they must be present in certain quantity, or they are quite 
inoperative. Even a tenth of a grain would generally be 
powerless, not to mention such irrational quantities as the 
thousandth, millionth, or even decilliontb of a grain. ( Vide 
p. 56.) Experience — better even than theories and mathe- 
matics — is entirely opposed to such chimerical fancies. 

Having thus entered into a speculation concerning the pro- 
bable action in the blood of Catalytic remedies, I must once 
more remark that this idea forms no part of the Proposition 
in which I have defined their mode of operation. In the 
present stale of our information on the subject, we cannot 
certainly aay more than that these remedies, by some blood- 
action, are able to antagonize and to annihilate certain dis- 
orders in the blood. 

'i'he resolution of a disease thus effected may, in a few in- 

Luces, be partly explained by certain chemical considerations, 
I be shown in the case of Antiarthritics. 
remains for me now to add some remarks on the indi- 
idual modua operandi of the substances included in each of 

a eight orders of Catalytic medicines. 
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Ord. I. Antiphlogistios. 



ALKALI 13. 81 LIN K^ 



The comiilion of the system called iDflainmatorj fever, in- 
dicates inflammation of an acute or sthenic type. Either of 
two causes may produce this. A local injury, in which the 
nerves of the part sympathize, may, by the reflection of this 
irritation through the nervous centres, affect the circulating 
syatem, and cause Fever. The existence in the blood of cer- 
tain morbid poisons, as those of Gout or Rheumatism, may 
produce the same result in a more immediate way. This fever 
is high fever. That is, not only is the action of the heart 
excited, hut the condition of the blood is invariably altexed. 
There ia found in its composition an exaggeration of the 
healthy state, an increase in the natural amount of those ele- 
ments on which nutrition and life depend. When it springs 
from a local injury, this state of blood commences in the 
capillary vessels of the part injured ; from thence it spreads 
to the blood generally, if the wrong is extensive, and rapidly 
involving the whole vascular system, converts a temporary 
mischief into an established evil. The blood now contains an 
excess of Fibrine, causing it, on coagulation, to exhibit the 
"buffy coal." There are also found in this, according lo 
Mulder, some peculiar hyperoxides of Proteine. The colour- 
less corpuscles are in excess ; and among the red corpuscles is 
observed a peculiar tendency to arrange themselves together in 
rows. This is doubtless in some way connected with the mor- 
bid process going on in the blood. 

Those medicines which I have grouped together as Antiphlo- 
gistics are enabled to counteract in a most direct way this state 
of things. They have the power, when introduced into the 
blood, of diminishing the amount of Fibrine in it. By so 
doing they remove from the bean a cause of irritation, and 
allow the pulse to subside ; and they retard or prevent those 
effusions of plastic lymph from the capillary vessels, which 
are a great source of peril. (When tlicse are already, formed. 
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they assist in their removal by absorption. For they render 
tlie blood poor, and on account of this the absorbents are 
impelled to the solution and imbibition of nutrient matter 
wherever it can be found.) 

A double caution may be given as to the use of the?e reme- 
dies. Tliey may be given in sthenic inflammation and in blgli 
f«ver, but not in low inflammation or low fever. In these 
asthenic forms, half the symptoms of inflammation are want- 
ing, and half the symptoms of fever. We may have inflnm- 
mution, 80 called, produced by the syphilitic or scrofulous 
poisons. We may have fever, so called, resulting from the 
poisons of Typbua or Scarlatina. The want of strength in 
the pulse, and the failure of power in the system, show us 
that we have not here the condition of blood above mentioned. 
In fact, in these low cases, the fibrine is diminished, instead of 
increased in amount; the well-known "huffy coat" is not 
formed on coagulation, and the blood is in a state which contra- 
indicatcs the employment of antiphlogistic agents. Any 
approach to a true hypersthenic condition will immediately 

^^pnstitute an exception to this rule, which is nevertheless of 

^Hhj great importance. 

^^BOiven with proper precautions, these remedies are appro- 

^^p^ate in all acute inSammations that commence locally, whe- 
ther the ultimate cause be a wound, or some morbid irritation 
or change in a part or organ, as in PJeuritis, Cercbntis, 
Hepatatis, Orchitis, Peritonitis, etc. Also in acute inflamma- 
tion from morbid poisons, as from Gout or Rheumatism. But 
here the Catalytic remedies which tend more directly to coun- 
teract these poisons, and thus to nip the mischief in the bud, 
must be the first considered. 

The acute inflammation with which we have to deal msy 
be a matter of the utmost moment. The inflammatory pro- 
cess — the chief seat of which, however it may first originate, 
is in the circulating blood — exerts a powerful influence over 
the nervous system, and may, by this influence, cause death. 
When fever is produced to any extent, there most be danger. 
14 



210 



ACTION OF MEDICINES, 



We are enabled in two ways to control or to mitigate this 
state of things. We may produce an action on the nervous 
t^yfitem, or we may direct our attention to the process in the 
blood. 

or Neurotic medicines, which we shuU have to cimaider hereftflor, 
there nre Bome which may be made use of nt the comtn en cement of the 
attMk, (ind others which nre appropriate when the process is more 
advanced. Of the first kind is Antimony, uunsidered in its Nenrode 
action. Employing it in liirge doses, we may produce a powerfal «f<9ct 
i)]H)n the nerres which supply the heart, and Uiuh hy dinuniBhing the 
impuUe upon the inSamed parte, or od the vascular system generally, 
promote absorption and resolution. Blood-letting produces the same 
actinn, but in an inverse mode. Antimony diminishea the pressure on 
the vessels by weakening the force of the heart: Blood-letting wealiena 
the forte of the heart by diminishing the pressure on the vessels- 
Such Ncuroties as Opium are employed at a more advanced etagei 
when the in flan nation cannot be suddenly put a stop to, and our otyect 
is to counteract the effects it has pniduced. Besides relieving the pun 
and nervous irritation which are so much to be dreaded, Ojiium may be 
employed to prevent a btuod-medicine from passing out through the 
lioweU. Antimony and bleeding are appropriate in sthenic cawa. 
Opium tihould niit generally be employed in Iheae instanues, nor shooU 
it be given in brain disorders, or in any ca«e where there appeftis to bee 
determination of hlood to the head. 

Certain medioint« of the class of Elinii natives, and certain Cataljtia 
rrimedics belonging to the present order, are employed to counteract the 
n the blood. 

I important are Purgatives and Diaphontica. 
Kiunt of the t>cmm of the bIo»d, they not only 
i, hut acl indirectly on the heart, in the same way 
I spoken of; and they probably alKU promote the 



inflaaimatory prucesa ii 
Of the former, tlie n 
By diiuinisbing the » 
tend to check efiusioi 
as the medicines Ian 
passage of morbid ur of 



it materials out of the system through the 



glands. Acid and saline drinks may set as Diaphoretics, besides eierting 
each a peculiar in&uence in the fluids. 

Becquerel and Rodier have shown that in acute inflamma- 

liona the proportion of Fibrine in the blood is increased on 

the aversf^e to 5*8 in 1000 parts, nearly double the amount of 

health. By the recent inquiries of Richardson,* Tbudichuin, 

* Sec Chtwutt, vol. iii. p. 6I&. 
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»nd Barker, it appears that the use of Antimonial Baits, wlieii 
persevered in, produces a watery condition of the lilood, dimi- 
Dtshing especially the atiioiint of Fibrine. But this blood 
sclion, which directly counteracts the conditions of iiiflntnmii- 
tiou, IB 9till more apparent in the case of Mercury. This has 
been loosely stated by a multitude of authors, but definitely 
shown by the chemical analyses of Dr. Wright.* From these 
we learn that the mercurial agent, by some inscrutable che- 
mical power, of whose nature we know nothing, is able to 
decompose the blood; by some destructive agency it deprives 
it of one-third of its fibrine, one-seventh of Its albumen, one- 
sixth or more of its globules, and at the same time loada 
it with a fetid matter, the product of decomposition. Such 
power is possessed by few other medicines, and certainly 
exerted by none in the same degree aa by Mercury, It is an 
agent of terrible activity, and we may well be cantiotu bow 
we handle it. 

Of this Catalytic order. Antimony and Mercury arc thoge 
which tend most powerfully to check the general blood-pro- 
c«88 of inflammation. TIjc former is used in urgent and acnt« 
cai^s 10 make a sudden and powerful impression, adding lo 
Its Hsmatic action a seflative effect on the heart and circnlu- 
tion. )Iercnry exerts no such immediate influence. Diminish- 
ing the Fibrine of the blood in a more marked manner than 
AniimoDy, and banng other operations of a peculiar bind in 
this fiaid, it powerfully promotes abeorplion and coODterMta 
effbsioD, in all inflammations. The blood-action of Uiete re- 
medies, though not poeitJTely slow, is slow when compered 
to an actipB on aerre. Thus when Antimony ia giren is 
Urge dtwes, aa is desirable in some highly sthenic and dao- 
gerom attacks, iu hlood-aetioD i« lost in it« immediate Kes- 
rottc operatioo. 

So that IB Crottp and PBewaioata, both ra^ and &Ul »- 
flaanutioM, Aataaanj ii &r preferable t« Hereorj. Bst 
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in Pleurisy, where there is generally no immedia 

be dreaded, but a Gubsequeoi effuaion. Mercury is beat, being 

in time to leascu or to prevent this result. 

From the action of both on the blood, and one on the 
nerves, these are very lowering remedies. In the eniploymeDt 
of Antimony in fevers and inllammiitiona, the production of 
nausea generally indicates that it has taken sufficient effect; 
but it may sometimes be better to give such a dose as ehall 
cause vomiting, especially when a violent counter-irritant ac- 
tion is to be desired. The increase in the quantity of saliv* 
and slight soreness of the mouth, which result from its action, 
will show when the administration of a Mercurial has gone 
far enough. It in seldom ndvisuhle to cause copious sahvation. 

Alkalies dissolve the Fibrine of the blood, and appear by 
this to lessen its deposition, and retard its formation. Dr. G. 
Bird has found that those ingredients of the urine which are 
produced out of the destruction of the Proteine compounds of 
the body, are increased largely in amount by the adminisira- 
tion of Alkalies. Thus, when given in largo doses, they ope- 
rate as Antipb logistics. They have sometimes been employed 
with advantage in fevers of the aunle or sthenic kind. 

Exerting an influence over the infiammatory procos« con- 
sidered per se, Alkalies and Mercurials are more particularly 
efficacious in some special varieties of iriflamoiution, bocauBe 
in such cases they further counteract the morbid agency by 
which the process is excited and kept up. 

Salines, too, diminish the fibrine of the blood, but do not 
decompose that fluid in so thorough a manner as the metallic 
Antiphlogistics. Administered for some time, they produce a 
condition of blood like that of Scorbutus, a disease in which 
the alkaline salts natural to the blood are increased in amount, 
as Becquerel, Andrul, Gavarret. and Frt^my concur in stating. 
Salts have the chemical power of preventing the coagalation 
of fibrine, and of dissolving it to some extent when coagu- 
lated. 

By this they both hinder the nutrition of the ti 
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waetiDg of the body, and Tavour the excretion of the albu- 
minofihrous element in various forma. The aolid orgimio 
parts of the urine are increased by the use of Balines. The 
action of salts on the blood has been remarked by Schultz, 
Loffler, Stevens, and Basham. Nitre eapeoially, by tliia im- 
poverishment of the blood, is found to reduce the action of 
the heart, and the rate of the pulse. Being a simple chemical 
action, th? operation of salines as Antiphlogistics is more 
easily understood than thnt of Mercury and Antimony. 

In the Typhoid and Eruptive fevers, when the blood in 
already suflSciently deterioratod. when we wish to produce 
an effect on the circulating system, but do not think it de- 
sirable to reduce the vital powers beyond a certtiin point, 
Salines, as Nitrate and Chlorate of Potash, supply us with a 
set of valuable and snffidently mild Antipblugisiic agents. 
It seems that they not only e.tercise a solvent power over 
Fibrlne, but also keep asunder the corpuscles which tend to 
adhere together in inflammatory blood. This operation on 
the corpuscles has been observed by Mr. Gulliver. Salines 
were long ago proposed by Mascagni in acute inflammations 
in general. Nitre, in large doses, baa been osed with con- 
siderable sacce:^, by Dr. Garrod and otbcrs, in acute Bbcv- 
matism. 

Salts are excreted, and act on the skin, or the kidneys, or 
the boweU. Th^ are not so potent as Alkalies; for iftlte 
pass out of the body a« tbey went in ; but Alkalies paw out 
iBto the secretioas as salts, having first comlnned with acid 
in the systmi, so tint ihey miut leave behind then a e^rtaia 
eseeaa of alkali ia th« Mood, by which their action u con- 
tiniicd Tor aoae time. ( ViJe AUaJia ; Pnp. VIII. ; Anti- 
rjf, amd SvtphaU of Stagnena, in Chap. IF.) 
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These are medicineB wlioae operation in the blood resulu 
in the counteraction or neutralization of the syphilitic poison. 

Si/philis is (.'vidently traceable to a special poison. Thia is 
recognized by the Fact of its communication from one person 
to another. In the system of the infected person, if left alone 
and uncontrolled, it breeds and increases in quantity, works 
out all the mischief that it is capable of effecting, and niay 
again he propagated to others, either hy inoculation into the 
blood, or by an equally direct transmission to a tninted off- 
spring. 

In primary forms of Syphilis, as the chancre and early erup- 
tions, as ayphylitic Lichen, Roseola and Lepra, — also in sypbi- 
lic Iritis, — Mercury is the single and best rumedy. 

Its power is very widely admitted, both by English and Con- 
tinental surgeons. It is often esteemd a specific. Among 
others, Mr. Uunt, in a treatise on Syphilitic eruptions, main- 
tains that Syphilis has a tendency to go on without limit if left 
alone, but that Mercury in sufficient doses possesses the power 
of totally destroying the poison, and preventing its transmis- 
sion. And he states that secondary symptoms have become 
more prevalent, and the aggregate of deaths from Syphilis has 
considerably increased, since the use of this remedy has been 
given up by many practitioners. 

Mr. Carmicbael was of opinion that Mercury was only ap- 
plicable in those cases which exhibited the true Huuterian 
chancre, round, cup-like, and hard, followed by a leprous erup- 
tion. But it is more in accordance with common experience 
to say, that the only contra-iudicalions to the use of Mercury 
in primary Sypliilis are these, — a scrofulous or very debilitated 
state of the system ; and a sloughing or irregular appearance 
of the primary sore. 

It has been shown, under the head of Antiphlogisiics, that 
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Mercury has tbe power of producing a decomposition of the 
blood. But it is not simply by doing this that it can cure Sy- 
philis. It is more probably in another way. Syphilis, with 
the eruptions, and ulcerations, and neerosea, and the cachexy 
that reaulta from its working, is obviously an agency which 
" itself tends sooner or later to impoverish the blood, and it 
seems to me to be not unreasonable to suppose that Mercury, 
in its destructive action, may seize first on those parts of the 
blood which ore most diseased, or most liable to putrefaction, 
that it may grapple thus immediately with the fermenting and 
multiplying virus of Syphilis, decompose it, as well as those 
materials of the blood on which it baa commenced to feed, 
and eliminate both these and itself together by the glandular 
outlets of the frame. To cure the corrosion of the vital parts, 
the Mercury corrodes somewhat further and deeper, and 
sweeps all away. Its use, if this be ao, may bo compared lo 
the wise plan of blowing np a number of houses to save a city 

There is no doubt something peculiar in the blood-action of 
Mercury, which brings it into special relation with Syphilis. 
If given in excess it produces a form of rash, which .stamps it 
as a distinctive blood-poison. Its resolvent action is shared by 
other remedies. 

We may administer Mercury in two forms. It may be 
given as Calomel or Blue Pill, with or without Opium, and 
continued until it affects the mouth. Or the Bichloride may 
be administered in minute doses, and may prove efficacious 
without producing salivation. It should be commenced as 
early as possible; and in most cases the action of Mercury in 
the blood, of whatever nature that action may be, will meet 
and neutralize the advance of the syphilitic virus, preventing 
its further manifestation in a secondary form. It is rarely 
necessary to push its action beyond the first symptom of aali- 
Tution; for that will be evidence that the system is sufficiently 
saturated with it. Beneficial as it often proves when admi- 
nistered thus cautiously, yet if given in excess, or to iodivi- 
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duals that are over- susceptible of its action, it is capabTe « 
proving a poison every whit as noxious ua the Syphilis which 
it was iuteoded to neutralize. The Mercurial cachexy is quite 
as deplorable, and quite as incurable as the Syphilitic ca- 
chexy. 

The Terchloride of Gold may be used in Syphilis in the 
same way aa the Bichloride of Mercury ; but it is mnch more 
seldom employed. There seems to be a strong medicinal as 
well as chemical similarity between these two metals and 
their compounds. Even the metallic Gold itself waa used 
some time ago as an Antisyphilitic, apparently with success. 
In 1715, Dr. A. Pitcairn recommended finely- powdered Gold 
as even more efficacious than Mercury in the treatment of 
Syphilis. Its use has recently been condemned by Cazenave 
and Biett. 

The Salts of Platinum have been recommended in Syphilis 
by Hiifer ; but in this country we have had no experience of 
their utility. 

Mercury is the best remedy in primary forms of Syphilis, 
where the constitution is affected. But, to be of use, it shoold 
he given when the disorder is comparatively recent. In the 
later forms of the disease, called secondary and tertiary, the 
mischief is already done, the blood is dt-praved, and a new 
phase of morbid action has taken the place of the first. Here, 
Iodide of Potassium is the remedy ; and Mercury, if ever pre- 
scribed, should be given most cautiously, or only in cases 
where its use was cnlpably omitted at the outset. 

Thus, in Pei'ioslilis, ulceration of the mouth and throat,- 
or in any of the late ra,shes, as Rupia, — Iodide of Potassium 
should he given. It efficacy in such cases was discovered 
by the lale Dr. Williams. It may sometimes fail to effect a 
cure ; a failure which is often due, as I liave said, to the 
omission of Mercury in the treatment of the primary disi 
Ii would seem as if it were a certain smouldering action of a 
part ot the poison which has escaped the operation of Mer- 
cury, but has been modified by it, which is best capable of 
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»eing met and controlled by Iodide of Pot&ssium. It is worthy 
of remark, too, that the late affections, in which Mercury often 
does little or no good, are in many points to be compared to 
the disordcrn of the Scrofulous cachexy, where also, except in 
small doses, this remedy is contra-indicated, whereas in both 
classes of cases the preparations of Iodine are used with ad- 
mirable effect. 

In cases where the Iodide fails, I have found that a course 
^of the Bichloride of Mercury, combined with Sarsaparillft or 
^^■ne bitter tonic, proves very beaeficial. 

^^BSnt the action of the Iodide on a case of Periostitis, and 
^^le rapid absorption that follows its exhibition, are sometimes 
fully as remarkable as the influence of Mercury over the pri- 
mary disorder, or in a case of Iritis. 

Sarsapurilla is a very doubtful member of this order. It 
contains a soluble principle called Smilaetne. It is thought 
by some to purify the blood, and also to have a kind of spe- 
cific influence over it in old syphilitic cases. If it were so, 
we tihotild have from the vegetable kingdom a distinct ana- 
logue to one of these mysterious mineral Catalytics. But it is 
so rarely given without being combined with some more power- 
ful agent, that it is difiicult to judge whether or not it may 
^_h4ve any striking virtues of its own. 

^k^The Antisyphilitics, particularly the insoluble compounds 
^BfcMercury, are frequently employed as local applications to 
^^Ores and eruptions. When these have a syphilitic origin, 
the mercurial doubtless combats the local manifestation in 
the same way that it can counteract the general action in the 
blood. In other oases the Mercury may pass into the blood 
of the part, and, by exerting in it its antiphlogistic operation, 
the result of which is to diminish its plasticity, may thus 
promote absorption. Mercurial ointment, if rubbed into the 
skin, becomes in part absorbed, and may thus produce sali- 
vation. Some prefer to introduce the remedy into the system 
by this external application, especially in cases where it is 
found to disagree, or to act in an uncertain manner, if taken 
dato the stomach. 



^^QtO t 



ACTIOK OF UEDICINES. 

Ord. III. Ahtiscrofijlics. 



Scr^^la ia a blood-disease. All its munifestatione are ex- 
plainable on Buch a supposition. It is trunsmissible from 
parent to child; and It holds good as a general rule, that 
hereditary diseases are seated in the blood. It is unaffected 
by any of those medicines that act only on the nerves. It 
produces a deterioration of the blood. 

Antiserofulics are medicines wbich have the power of coun- 
teracting the poison of Scrofula in tbe blood. Common and 
pernicious as is this disease, there are not muny Catalytic 
remedies which exert any marked control over it. It is a 

ichcxy which influences and deteriorates, at one and the 
same time, the solid tissues, and the blood, which is the me- 
dium of their nutrition; and by introducing a remedy into tbe 
latter, we cannot always hope to affect the former. When a 
strumous condition is chronic, and has firmly established it- 
Belf, — when it bas descended through many generations of the 
same family, — it is very intractable and difficult to cure. Pal- 
liatives and indirect remedies, aimed rather at tbe consequences 
than at the source of the disorder, are often adopted with 
benefit. Tonics, Chalybeates, God-liver oil, and cold bathing, 
are frequently of use in improving the condition of the sys- 
tem, when debilitated by the long continuance of strumous 
disorders. But the most import;int and direct remedies for 
Scrofula are to be found in Iodine and its compounds. 

The compounds of Bromine and Chlorine resenihio in their 
action those of Iodine. All have the power when taken in 
sufficient quantity, of diminishing the fibrine of tbe blood, 
and causing waste of the tissues. This action is most ap- 
parent in tbe case of Iodine. But it is probably not simply 
as & resolvent that Iodine acts so beneficially. Thut it bus 
some other more mysterious blood-action we know, by the 
train of symptoms called lodism, whieb it is capabk- of jiro- 
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hieing, and which arc peculiar to it. The most prominent of 
them are corjza, itching, watering of the eyes, a peculiar 
rash, fever, and great constitutional depreaaion. Iodine works 
out of itself a peculiar operation in the blood- 
It is not to be wondered at that in many casea of deeply 
rooted blood-diaeaiie, complicated perhaps with anaemia, strnc- 
tural change of organs, ditiordered assimilation, and various 
nervous symptoms, all remedies alike should prove useless. 
So that the experience of many practitioners, thus frequently 
disappointed in their hopes of a cure, has led them to question 
altogether the efficacy of Iodine in Scrofulous disorders. But 
it is generally allowed that it is more beneficial in such cases 
than any other medicine, and is the only remedy which is 
universally applicable in Scrofula.* If this be true, it follows 
that it must have a special power over this blood-disease. 

Burnt sponge, and the ashes of a seaweed, the Fucus vesicu- 
losus, both of which contain Iodine, have been used in Scrofula 
from very early times. But it was not until the present cen- 
tury that Iodine was discovered, and its efficacy in Scrofula, 
particularly in the cure of Goitre, pointed out by Dr. Coindet 
of Genera. After this it came to be generally applied in all 
Scrofulous eases, and was especially recommended by M. Lugol 
in France, as a specifie for such maladies. 
L^^ When given for some time, Iodine has the eHect of impo- 
^B^ishing the blood, Lke Mercury, and many other Catalytics, 
'* diminishing in it the amount of fibrine. All remedies which 
do this favor absorption. This effect is obviously connected 
with the alteration in the blood, and there is no reason to 
suppose that any special stimulant action is exerted on the 
absorbent vessels. Those Catalytics which favour absorption 
are not all useful in the same cases, but some are most useful 
in one disorder, some in another. Thus they must exert a 
special action over morbid poisons ; an action which is alto- 

■' From whnl I have g^n of tbe power of Iodine in ScrofdlHi, I re^rd It 
le of the groadest agenla iu Ibe Pbunnncopisia. Aad in Ibis opiaioD I do 
hiUndaloae.'— Z)r. K'iUthirf. 
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^Iber distinct from the influence over absorption, altliongh by 
iitia l&tter Cbey muj be able to cause the disHppearHDce of 
effused products, and of tumours produced in various ways. 

In some rare cases Iodine has ever been known to cause the 
absorption of healthy glands, as the niammse and testicles. 

Iodine and Iodide of Potaasium, when successful, do not 
merely cause the disappearance of scrofulous tumours, but 
further meet and neutralize the poison which is working in the 
system, and effect a more or less permanent cure.* This could 
hardly be done by a remedy which had only the power of pro- 
moting absorption. 

It seems that some systems arc able to bear with impunity 
very large doses of Iodide of Potassium. I once met with a 
medical man who denied its power altogether, because he him- 
self had frequently taken a scruple, and sometimes a drachm 
at u time without any eflect.f Other men are readily affected 
by very small quantities, and quickly experience the symptoms 
of lodism. It is probable that in the former case the medicine 
is very quickly eliminated by the kidneys; but that in the 
latter it remains in the system for some time. 

It is easy to recognize such an action as that of Iodine in 
Scrofula, but it is almost impossible to inrent a satisfactory ex- 
planation for it. 

The Iodide of Iron is a most useful medicine for scrofulous 
children, who comraouly suffer under Aniemia, as it combinee 
a Chalybeate with an Antiscrofulic action. 

Bromine and Chlorine resemble Iodine in their Antiscro- 
fulic effects. It is said that Scrofula and Consumption are 
unknown among the workmen in bleaching factories, where 
Chlorine is being constantly inhaled. Thus it has been 
strongly recommended that diluted Chlorine should be inh»]ed 

* " CrMcit indalgtog tibi dinu bydrop*, 
N«c littm pcllil, MU) mhm marti 
Fugtrii tmit. « m]uosd$ tlho 
CorpOTF l>ngii«r." — Ifarttv. 
t V«r/ large doses are fre<iueQllj prcwHbed b» foDtiBnlKl pnctittOBtrs. 
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t^ consumptive patients. It is probable tliat part of the effi- 
cacy of seaside air and aea voyngea ia scrofulous cases may 
be line to the free Chlorine which is given off in small quan- 
tities from the salt water of the ocean. The powers of Iodine 
and Brumine are shared by their compounds ; and Chlorine is 
no exception to thia rule. The bad consequences which follow 
the omission of coininon salt from the food, are sufficient to 
show that this substance has a bene6cial action on tlie blood. 
Probably large doses of this article of diet would he found 
advantageous in Scrofulous disorders. The Chloride of Ammo- 
nium, as shown by the experiments of Dr. Lindsay, is a power- 
ful resolvent agent. It has been found beneficial in Scrofulous 
disease of the liver by Dr. Budd. 

Chloride of Barium has been much extolled aa » remedy 
for Scrofula. It was introduced into practice by Dr. A, 
Crawford in 1789. (On the Medicinal Prnpertiet of Muriated 
Baryta.) It has since been administered by Hufoland, Pri- 
ondi, and Baudclocque. It may be given in a dose increased 
gradually from five grains to a druchm or more. It is now 
nearly out of use, though Mr. Phillips is of opinion that "it 
has a better claim to a place in the Materia Medica than me- 
dicines which have a firmer hold." (On Scrofula, p. 281.) 
Supposing its efficacy granted, it is a question whether it is 
then to be attributed to the Barium or to the Chlorine. I con- 
fess thnt I incline to the latter. After all that baa been said 
about the efiicncy of Barium as an Aniiscrofulic, I cannot find 
that a decided benefit has fuUowcd the use of any of its com- 
pounds except the Chloride. 

Potash, free or carbonated, is another remedy of considera- 
ble importance in Scrofulous diseases. It is possibly one of 
those Cataljtics which exert a simple chemical infiuence. It 
may act by holding in solution fibrinous and fatty matters, 
and preventing their abnormal deposit in a crude form in the 
shape of tubercular matter. It may also be found useful in 
f Syphillis, when aggravated by a previously existing 
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Btrumous tendency, and where a course of Mercury cannot Iw 
safely prescribed. 

Small doses of Mercnry, as an alterative, are often effica- 
cious in scrofulous constitutions. They appear to act Etimply 
by stimulating the torpid liver to a performance of iU proper 
functions.* ( Fifrft page 173.) 

Potash has been used as a prophylactic against Consump- 
tion. The efficacy of Cod Oil in this disease has been ex- 
plained by some as depending on the Iodine which it contains 
in small quantities. I do not consider this explanation to be 
the correct one. (v. Cod Oil in Chap. JV.) 

ORD. IV. ANTIARTHRITIC3. 

COLCHICUK. NITRIC ACID. MTRO-ByDIHMHLORlC ACIH. CITRIC ACID, AND 

LEVON-JUICE 1 >IERCVtlIAI.S? 

In this order are included some blood-medicines which ex- 
ert a direct influence over certain disorders wLich depend each 
on some fault in the complicated process of assimilation and 
nutrition, 

.In each of the disorders of the Arthritic group there is a 
morbid material present in the blood which the system en- 
deavours with more or less energy, to cast out into the se- 
cretions. The chief of these diseases are Diabetes ; Oxaluria ; 
Lithic deposit in the urine ; and the true Arthritic disorders; 
1. e., Gout and Rheumatism. Most of those blood- diseases 
which cannot be clearly traced to the introduction of a poison 
from without may he arranged under this head, and appear to 
be curable by the same set of remedial agents. 

* Dr. Mead, in I7fi1, recomiutrnded the employmenl in Scrofula of burnt 
■poDge, and it pill contiiming "sublimated Mercurf" luid precipitated Sol- 
pbnret of Antimon/ . Plnmnier's pill ii often prescribed in theie cases at th« 
presenl daj. Bot neither Ucrcory nor Antimon; aro true A atiscrorulic*. 
" la the Bcnse of a rcuiediul ogeot, capnble alone, and under ordinurj circntn- 
atances of removing Scrofula from the const! to (io a, Slercurj is tiot, I believe, 
entitled lo anj confidence." — Phillipi on Sm/vta, p. 273. 
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The medicines eouineraled above as Antiarthritic agents are 
recognized on general gi'ounds as capable of acting in the 
blood. Colchicura haa a power of iiiipoveriBliing this fluid, 
which may possibly be connected with its purgative action. 
But it has further a power of diminishing the amount of Uric 
acid which is present there in some morbid conditions. This 
does not appear to be an action of elimination. Nitric and 
Nilro- hydrochloric acid are oxydizing agents. Used in health, 
they increase the waste of the plastic elementa. In disease, 
they may direct their energy towards various unnatural pro- 
ducts. Citric and other vegetable acida have a mysterioua 
power of correcting a putrid blood-crasis, such as exists in 
Scorbutus, and appear chemically to divert the process of 
oxydation in fevers. And Mercury, a doubtful Antiarthritic, 
has been already spoken of as a potent blood medicine. 

Concluding, then, for the present, that these are blood-me- 
dicines, we revert to the disorders which they tend to control, 
Id their special capacity, as Antiarthritics. 

There are certain processes always going on in the blood 
whose continuance in the right direction is essential to health. 
When one of theee processes is disturbed, it does not generally 
cease, but it goes on then in a wrong direction. 

The natural processes result, on the other hand, in the pre- 
paration of fit and proper nutriment out of the materials of 
the digested food, for the growth and support of the several 
tissues and functions ; and, on the other hand, in the gradual 
change and conveyance out of the body of the products of 
the waste of those tissues. But when any process goes on in 
a wrong direction, it results in the formation of various pro- 
ducts different from those which are required, and which the 
kidneys and other glands are at length called upon to excrete 
from the system. The result is that the general health ie 
more or less seriously impaired. 

There is also another way in which these diseases are not 

frequently caused. A natural process may stop at a cer- 
, and go no further. The material formed at that 
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Stage remainB as it ia. It ia not wanted; it is morbid; and 
it ulso ia excreted from tlie body. It is possible that those 
errors in the assimilative proceHSOs may sometimes arise in 
the first instance from a de&cieucj in the biood of some sub- 
stance whose influcuce was necessary to tlie proper conduct 
or control of the natural series of changes. Some of ihese 
condneliiig materials may be formed by the liver ; for it is 
found that these disorders are very commonly connected with 
an impairment of the function of that organ. Thus Mercury, 
which restores the secretion of the liver, may be for tbui 
reason useful in Arthritic disorders; as also Quinine, which 
has already been shown to have a peculiar relation to liver 
diseases. 

But tbese disorders, however they may firot originate, ooii' 
sist in an active morbid process of one kind or another; and 
the surest way of counteracting this process, or of diverting 
it into a right direction, is by the employment of one of the 
Catalytic medicines contained in this order. Some stages of 
these diseases are attended with a want in the blood of some 
of its ordinary constituents; which condition may be relieved 
by the supply of a Restorative remedy. 

Thus in this group of disorders three kind of medicines 
may be employed, — Eliminatives, Catalytics, Restoratives, — 
which tend in various ways to improve the condition of the 
blood. 

Acids and Alkalies are sometimes needed, and act on the 
Restorative principle. The true Antiarthritics are those me- 
dicines which are employed on the Catalytic plan, to meet or 
neutralize the morbid material or process in the blood. And 
sometimes Eliminatives are made use of, which seem, by act- 
ing on the secretions of the skin, kidneys, or bowels, to be 
able to rid the blood of an unnatural product. Thus Gaia- 
cum and Salines are employed in Rheumatism, and Purgatives 
in Gout. 

These two joint affections are most characteristically under 
the influence of Catalytic remedies. Diabetes and Lithiaeis 
are more under the control of Restoratives 
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medicines composing this fourth order of Catalytics 
fre been already enumerated. 

Colchtcum tends in some way to neutralize in the 
blood the poison of Gout, and to a less degree that of Rheu- 
matism also, is generally admitted, although vurious theories 
have heen adopted to explain this action, {v. Chap. If, Art. 
Colchtcum.) 

In Oxaluria, tho employment of Nitric acid a^ a remedy 
waa first recommended by Dr. Prout. Dr. Golding Bird ad- 
vised the substitution of Nitro-hydrochloric acid, which hoe 
proved to he a most valuable remedy, not only in this dis- 
order, but also in some eases of lithic depo.^it. The Oxalate 
of Lime rarely occurs alone in the urine; there is generally 
along with it some Urate of Ammonia. The causes of the 
two deposits appear to be in some way connected. So also 
are the remedies similar. Dr. G. Bird has found Colchicum 
to be of signal service in cases of lithic deposit in the urine ; 
and has proved the same medicine to be efficacious in Ox- 
aluria. 

I will now attempt to show how the action of these medi- 
cines may admit, on certain grounds, of a chemical explana- 
tion. There are very few Catalytic actions in which such an 
explanation can be attempted, but a degree of plausibility ap- 
pears to attach to the idea in this case, though it cannot of 
course he considered to be susceptible of more than a demon- 
stration of probability. 

I have already said that in all the disorders now under consi- 
deration there are certain morbid constituents in the blood 
which have heen recognized by chemical tests. In Diabetes 
there is an excess of grape-sugar (Glucose) formed in the blood, 
and excreted from it in the urine. In Bbeumatism we have a 
painful joint affection, attended with a great development of 
acid in the system ; and this acid, which we have many rea- 
sons for supposing to be lactic acid, is occasionally excreted by 

9 skJn. In Gout we meet with another Arthritic affection, 

phich there is urate of soda in the blood, and an excess of 
15 
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uric acid and urea in the urine. Thia urate of Boda may be 
discovered iu the blood of gouty subjects hj a sioiple test 
invented by Dr. Garrod, who maintains that the presence of 
this morbid product in the one, and its absence in the other 
diaease, is the only constant point of difference between Gout 
and RheuHiatisni.* A simple exceas of uric acid in the secre- 
tion of urine constitutes Litbiasis. There is an obvious but 
ill-understood connection between Gout and the last disorder, 
and, indeed, between all those of which we are treating. In 
Oxaluria we have an abnormal formation of oxalic acid in the 
blood, which is excreted in combination with lime, for which 
base it has a great afiiuity. In oxalic urine there is generally 
an excess of urea, as I have found in many oases. 

Now, it seems to me that all these disorders are capable 
of being explained by reference to the series of changes in the 
blood which are associated with the respiratory process. ( Vidt 
Liebig'a Anitn. Oliem. part i. p. 133; Dr. B. Junes' Anim. 
Chem. pp. 20, 118.) 

It is the general opinion of modern chemists, that before 
the starch of the food can be applied to the maintenace of the 
animal heat, for which ofGce it is chiefly intended, it passes 
through a series of chemical changes. First, assuming two 
equivalents of water, it becomes glucose; next, this changes 
into lactic acid, which is isomeric with it : and this again 
combines with twelve atoms of oxygen, to form carbonic acid 
and water. This last change is a process of combustion, and 
thus produces heat. The oxygen needed for it is absorbed 
from the air by the pulmonary mucous membrane, and the 
carbonic acid formed passes out of the blood at the same surface. f 

* A few drops of strong acetic add being added to eome clear seruoi in ft 
walch-glasfl, and a ihreiid immpraed in it, microscopic crjstula of Dric ncid wUl 
form on Ibis Ibread after some hoors. This preeencB of Uric acid id tbe blood 
is regarded ag the test for gout. Bnt, ae it bas been found bf Cloelta ia tllfl 
lange of licallb; herbivora, aud bj Scberur in ibe aplvea of man. it seems jult 
poseililu tLat it maj exist in suiall amaunl in hatnan bload wllbout giviox rise 
to abnormal pbenomeoa. 

f Uialhe {op. di. p. 67) adopts a somewhAI different view, considering lli>t 
the Glucose as soon os it comes in contact with nikaline carbonates la the 
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I- Liebig was tbe first to point out the connection between 
tese cbangea and the phenoniena of Diabetes. It is clear 
Iftt if the process were to stop at tbe foimation of Glucose, 
r grape-sugar, the condition of blood that exists in Diabetes 
I TOnId result. This sugar cannot be put to any use, and is ex- 
Oreted as fast as formed. There is an excess of urea in the 
whole quantity of urine passed in the day ; probably because 
the nitrogenous food and tissues are undergoing combustion 
instead of the starch. Before becoming Glucose, starch un- 
dergoes a transitional change into Dextrine, a gummy insipid 
substance which has the same composition as itself. It seems 

»that the process may even stop as early as this, and that by 
Aie stoppage another analogous disease may be produced, i. e. 
pisbetes insipidus. The common Diabetes is called D. metli- 
|u. {Vide Jones' Anim. Chem. p. 120; Mialhe, op. cit. p. 69.) 
If it were clearly proved that the acid of Rheumatic fever 
Ih lactic acid, then this affection might evidently be produced 
by a stoppage of the proee-^s at the nest stage. Lactic acid 
has been formed : hut, for some reason unknown, it is not 
oxydized into carbonic acid. Urea and uric acid are in excess 
^^^hi the urine, from the cause alleged above. 
^^H^ But suppose some of the sugar to be oxydized prematurely, 
^^^nithout passing first into lactic acid. By this oxalic acid 
^^^Monld be produced, and the phenomena of Oxalnria accounted 

K- 

^^^K Tbe correctness of the above explanation of Diabetes may 
^^^Bbw be considered as established. But these similar theories 
^^^Ef other disorders are only alleged as possible, and for tha 
^^^ purpose of showing that, should they be true, the action of 
some useful remedies might be elucidated. It is not at all un- 
litely that the accuracy of such ideas may be verified by fresh 
I Recoveries at no distant time. But let us continue. 

Dod, changes inio Gl,vcosic acid, and Itia ukjX into Qljcic, Ulmic and For- 
It lUcse have not bceu itiscovered in the blood o: 
where Luetic acid hn« bean founil. 

• Some, a« Dt. Rees, consider that it is Litliic acid, and not sugar, \ 
andergoes the oxjdaUon by which Oxalic acid is produced. But it U ct 
Uuit DiabelcB and Oialurla ar« frequently ti 
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In Gout and LithiaBis there is an excess in the system of 
nitrogenous matter, and thus a tendency to an extra formation 
of urea. These conditions are often brought on, and always 
aggravated, by over-indulgence in animal food. Now, if we 
may suppose that some of the lactic acid, instead of oxydizing 
directly into carbonic acid, oxydizes in combination with this 
urea which is in excess, then uric acid and water might result; 
as is shown below. The uric acid accumulates in the blood, or 
passes into the urine in excessive quantity. 

Should this he the case, the great affinity existing between 
the course and symptoms of Gout and Rheumatism would be 
easily explained, there being in both disorders an impediment 
to the proper oxydation of lactic into carbonic acid. These 
things may be illustrated by a diagram, showing the results 
which are supposed to take place when the natural process is 
arrested at, or diverted from, any of its stages : — 

Starch. 



Orape-Sugar 




(Diabetes.) 



Oxalic acid. (OxaJuria.) 

(Rheumatism.) 



Uric acid+10 aq. {Gout and 

Lithiam.*) 
Carbonic acid. 

* Miiilhc (p. 28) considers Oreii lo he iIig product of n higher oijdntion than 
0ric Acid. HeauteB thnlitii fhrmedBl the cupense of ihe latter in the system 
of persona of active babila. But nDirnnl diet and sedetiL-iry linbils do not i 
Tuiablr prodace litbic urine or goal. Tbe cauiea of LilliJuis and Goat a 
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^B, at each of the two transitional stages, we might have 
one diseased condition produced bj an arrest of the process, 
and another by its deviation. These deviations and stoppages 
may result from a failure of some natural principle which is 
gifted with the control and direction of the series of tranafor- 
jnations; or they may simply be traceable to a want of vital 
energy or nervous force. 

The same ideas may he more distinctly expressed by means 
of chemical equations. 

Natural Process. 
C„ H,, 0„+2 HO = C„ H„ 0„ 

= 2 (C„ H, 0„ HO) , 
Cg H, Oe+0,j = 6 C0,+6 HO. 

Oxaluria. * 
Cu H„ Oia+0,8 = 6 C, 0^+12 HO. 
Qout and Lithiasis. 
Lactic acid + 2 Urea + 0, = Uric acid + 10 HO. 
The last equation may be thus proved at length : — 
Cg H, 0, C,„ H, 0, N, 

C, H„ O, N, 

0, 11,0 0.0 

C„H„0,gN^ = Ci,H„0„N. 

It is next to be inquired how far the theoretical explana- 
tions of these diseases which has been thus sketched out can 
he applicable to the matter in which we are more immediately 

■imilar. In the former the Uric scid is diachftrged freely bj the kidoeyg. In 
the Utter there is some impedimcDl to tliia ; the iicid rem&inB in the blood com- 
bined wilb Boda, or is dLschargeil 8piiBmodii;Hllf in Ibe neigbbourbood of the 
smaller jointB, The quaDtit; or tbe acid increftses in tbe blood, aod dimiaishee 
in the urine, before (he pnroxjsm of Gout. (Lehmnnn.) 

* Dr. Rees considers Oxaluria to be merelj nn accompa.iiimcnt of Lithi- 
His. He retioa mainly on the fttct tbnl the two depOBiti rerj frequently oc- 
car in conjanction, and ibat Oiolales may be prodaced by the mere agency 
of lieat on lithic urine. — I may lakr Ibe opportumty of Blating here that 
since tbe first pubtiuation of this Eggay, tbe above theory of the cauBotion of 
meumaUsm baa been adopted by more than one writer without acknowledg- 
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interested, viz., the action of ibe Catalytic remedies used to 
cure thcin. 

For the radical cure of Diabetes there ia no known re- 
medy ; though some relief may be afforded by a system of diet- 
ing, {v. Aliment*.) It is supposed that what we have to do 
is to convert diabetic sugar, i. e.. Glucose, into lactic acid. 
This acid probably exists in the gastric juice. And some sncA 
Bubfltance as the decomposing Cascioe in sour milk, which is 
capable of effecting this change out of the body, would be most 
likely to avail us, if we could contrive to introduce it into the 
blood. In an Essay on the Nature and Treatment of Diabetes, 
read before thej^ledical Society of London, I ventured to re- 
commend that fresh milk should be freely consumed as an arti- 
cle of diet iu this disorder — as it does not seem to be proved 
that its milk-sugar is liable to conversion into Glucose, or ex- 
cretion in the urine — and, at tho same time, that milk juat 
turned sour should be administered in smaller quantities as a 
therapeutic agent. This recommendation has since been 
adopted with much success in several cases. 

Yeast has been given as a ferment likely to forward the de- 
velopment of grape-sugar. But there are two important ob- 
jections to it. It tends to transform the sugar into Alcohol, 
instead of Lactic acid:* and it operates only in the stomach, 
whereas it is in the blood that we desire the action of a ferment. 
Rennet has been recommended with more plausibility. It has 
been tried and found beneficial by Dr. Gray of Glasgow. Being 
a material of rather variable nature, it is uncertain in its reme- 
dial action. Further, Eerzelius and Mialhe have thrown grave 
doubts on the facts assumed by Liehig, that Rennet (i. e. Pep- 
sine) coagulates milk by producing lactic acid. Milk is more 
probably turned sour by some decomposing Caseine in the milk 
itself. On which ground I have recommended sour milk as a 
remedy in Diabetes. 



* Boudrimoat produced aymptom! of intoiicalioo bj admini 
jF^^tto B diabetic child.— (/oum. dtChimuMtd. Mac. 1869.) 
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Id dflciilei) opponitiun to fuuh recommeDct&tiuDH, and on a, principle 
which I believe to be altosether erroneoQB, goino other remedieB have 
been given in DiabMas, with the intention oF retarding, inntend of for- 
warding, the fermenlatiun of d ere In pin en C of OluL-nae. Alum, Tegelable 
uptringents, Caustic alkalien, and Home mineral subalaoces have been 
proposed for thin purpose. Baurchardat atale^ that he hna inudc trial of 
ftll of them, but without anv bitneiit. 

Ozydiiing agenta have been advined by some, as Nitm-bjdrocblnrio 
acid, or the Permanganate of Potash used bj Mr. Sampson. It is true 
tbat vrhen the aceess of oijgen to the luuga is hindered from any cause, 
an in uged persons, or patients sulTeriDg from impeded respiration, a kind 
of diabetes is apt to result ; at least, Reyuoso and others have foand 
that in such case^ sugar accumulates in the blimd, and is eiereted in the 
nrine. But whatever ma; be the physiological interpretation uf this 
fact, it does not follow that we should bn able to i^ure Diabetes b; oxj- 
diiing medicines, for the development of grape-sugar into Lactic acid 
requires no oxjgen. 

Miaihe and others arc of opinion that Diabetes in main!; due to a 
defiuienoy of alkali in the blood. They therefore recommend the ad- 
ministration of alkalies on the restorative principle. It is supposed tltat 
this alkali encourages the development of lactic acid in the system bj 
combining with it aa soon as it is formed. Alkalies have been given in 
Diabetes with variable resultfi, and rather doubtful Bucce.is. 

Diaphoretics have hardly tiMn tried so much as they deserve. I b^ 
lieve they may prove of signal service in this disorder. The secretion 
of ewcat always contains Lactic acid, an ascertained by Ber»oliua, An- 
selmino, and Favre. And if we fearlessly urge this secretion by pro- 
ducing copious and repcatad diaphoresis, we may perhaps stimulate the 
natural development of lactic acid in the system at large. 

In Oxaluria, the best treatment consists in ti course of 
Nitro- hydrochloric acid. This remedy ia prepared by adding 
one part of Nitric to two of Hydrochloric acid ; and is diluted 
considerably with water when prescribed. The Nitric acid 
causes the oxydalion of some of the Hydrogen of the other 
acid, and thus seta free Chlorine gas. This is stated by Mr. 
Brande to go on until the liquid is saturated with this gas. 
The result of the preaence of Chlorine is, that from the aflS- 
nity of this gas for Hydrogen, by which, under certain cir- 
cnmstances, it is enabled to set free the Oxygen of water, this 
compound acid becomes the most powerful osydizing agent 
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known. This acid haa been lately used as a remedy for Ooat 
and RhcumutiBm, in spite of the acid state of the fluids in 
tlioae cases; and I believe it to be a very valuable medicine 
in both of these disorders.* A simple mineral acid would do 
harm in both instances. The Nitro-bydrochloric acid most 
operate iu some special way. 

It is probable that its action may depend upon its oxydiBiiig 
power. 

In Oxaluria it might cause the oxalic acid to be oxydized 
into carbonic acid, and thus restore health. Thus : 
C, Oj +0 = 2 CO,. 

In Rheumatic fever, where we have supposed that lactic 
acid is formed as it should be, but then stops short, and pro- 
ceeds no further, the oxydizing agent may convert this into 
carbonic acid. 

In Gout and Lithiasis. where there seems to be an exceae 
of nitrogen in the system, and thus more oxygen is needed to 
restore the equilibrium, I have supposed that lactic acid and 
urea are changed together into uric acid. If we adopt this 
hypothesis, it will be evident that under the above treatmeat 
this uric acid may be oxydised back into urea and carbonic 
odd, and the balance of health restored. Thus: 

TTric add + 6 + 4 HO = 2 Urea + 6 C0„ 
which mkj thus be proved : 

C„ H, N. O, 

O, C, H, N, 0, 

H, 0, C, O^ 

c„ h; N, d^ = C„ H, N. 0„ 

Such may be the action of Nitro-hydrochlonc acid. It ex> 
erts a tme Catalytic or coonlcractive inflaenoc. 

* I bate altcadv obacmd, but vilkool uij wtj '*■—'*"-; njsdf U tk« 
*lMr, Omx Dr. 0««« Rm« t«tmim Ur Ox>lk JUirtirnii W b« hm^ a m^ 
tficatiaaof AaCric jOm CtiaJ n m D i -atm, ISX.) 
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It WO have to eiplaio the agency uf another claea of very different, 
and apparentlj opposite remedies. Alkalies nre emplujeil with benefit 
both ID Rheumatism and in Gout : particulnrly in (he fonncr disense. 
, JIow I conceive these to act, in KlieumatiHtn at leaet, dimply od the Re- 
^rative prini'iple ; supposing lactie acid to exist in excess in Rbeuinatio 
This Ly itself may bate no more tendency to oxydize into uar- 
c avid than so much vegetnlile acid would have. In ordinary caaea 
■ free vegetahle acid paMen out into tiie urine without undergoing any 
chitnge in the system. But it has been proved by Wtihler that the same 
vegetable acid b(^coD)ee oiyditcd when given in combinatioo with an 
1 that if we introdai-e into Hheumatio blood a tree alkali, a 
late of potaub or of soda will be formed; lhi» may then be enabled 
nxydize into a carbonate, and the natural process be completed. 
L Such appears to be the rationale of the action of alkalies. They have 
been recommended in Diabetes. By disponing of the lactic auid ae soon 
as it is formed, it is thought that in some laaes they may favour its de- 
velopment out of ^rape-sugar. They would be inefficacious in Oialuria 
IiCause the oxalic acid has so great an affinity for lime, that it could not 
I separated from this uombiuatiou by an alkali. 
Dr. Rees and others have found Lemon-juice of great use in the treat- 
ent of acute Rheumatism. It contains Citric acid, and some Citrate 
Potash; the latter being in too small amount to explain the aatjuu of 
a remedy. I hare already »hown hc>w it seems possible that the ve- 
getable atids may act as refrigerants in simple fever; how Uiey may 
then supply the place of the natural lactic acid in the blood, and be- 
come oiydizcd instead if the Proleinaceous compounds, (n. Acidl.) But 
Rheumatic fever is a very different case, for there is here apparently 
an eieesB of lactic acid, and an arrest uf its oxydation. In conflidering, 
however, the formula for Citric acid, we perceive that not only does it 
I'MHIuin proportionally more Oxygen tlian Proletne, as wai proved in the 
r instaiKe, but more than lactic acid contains. It is 

C„HjO„ X 3 HO. 

Thus it is possible that it may act as a currier of oxygen to the lactic 
acid, and so help it on towards its transformation into carbonic acid. It 
appears to be decomposed in the system, for Dr. Hees has never known 
it in these cases to increane the ai^idity of the nrine. The matter is ob- 
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Oil of Lemotu, which Dr. Cogswell con- 
But it appears that boiled Lemon-juice 
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which criDtfiiDn none of thi^ is equally us«ful, us indeed i: 
nlune. Dr. Fnller has found Lennm-juice far leas effiofteioi 
It of rheumatic diMrdere. 



Citric neid 
B than alkir 



Colfhicwin has apparently Bomc power in the dii 
control of these morbid processes, which we can only iodicate, 
hut cannot further comprehend. It is generally best to give 
it 80 tltat it ahaU neither produce purging, nor any greut de- 
gree of general depression, (c. Colchicum in Chap. IV,) 

Mercurials, which act on the blood, and promote the seore- 
tion of the liver, are found to be of considerable use in the 
treatment of all tbcse dicicasea, but more especially in Gout. 
Mercury may destroy the morbid product whose presence con- 
stitutes Gout, in tbe same manner as I have supposed it ia 
able to destroy the virus of Syphilis. But it is not clear th»t 
it is a true antiarthritic agent. Being a powerful eliminative, 
it may simply get rid of the products in question by means of 
the secretions of the bowels and other glands. Or it may act 
by virtue of its power in eliminating and producing Bile.* 
And it is very probable that some constituent of Bile, re-ab- 
sorbed into the blood, may be able to exert a beneficial influ- 
ence OQ the conduct of such proces.'^es as those which we hav« 
just now considered. 

Quinine and Tonics have been stronglj recomiucnded bj Dr. Todd in 
Qout ; and they seem to be siguallj elfiuaciuus, both in tbi< and in the 
other Arthritic diiorderB. This h a v«ry interesting fact, if there 
ihould be any truth in au idea wliiuli I have explained at len;rtb in tbe 
article un Tonios {vide p. 175.) it wuald seem that these Tunics ina;r he 
of use by supplying in tho blnud the place of one of the nanting ele- 
ments of Bile. Fur in all arthritic disorders Uiere is muTo or less of 
hepatic derangement. 

There seem then to be several possible explanations of the 
cure of these Arthritic diseases. There are varioua different 



* Nilro- hydrochloric acid ia anpposed bj eome to act also as an Blimioator 
of Bi1«. It ia said to increaae the amoant of bile in the fkcei. But I do not 
tbink that this is proved. 
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modes of operation by whicli a similar beneficial result may be 
produced by the employment of Nitro-hydrochloric acid, free 
Alkalies, Lemon-juice, Colchicum, Mercury, or Qitiiiiiie. 

If it should be proved, which is not unlikely, that the che- 
mical theory propounded above for the purpose of accounting 
for the production of these disorders in the blood is in every 
respect a correct view of the case, the explanation put forth 
there of the action of the various remedies used in such diseases 
would acquire an additional probability. But at present it 
would be safe to regard this chemical explanation as in great 
part hypothetical, becauae depending upon a number of things 
which, although likely, are not altogether proved as yet. 

All that we can affirm with certainty is that a tiumber of 
blood-medicines are applied with advantage to the treatment 
of these kindred disorders, tending to counteract the morbid 
conditions by which they are severally produced. These Anti- 
artbritics must operate, then, on the Catalytic principle, 

A number of varieties and masked forms of these 'disorders 
are grouped together under the general title of Dyspepsia. 
The depraved condition of the blood which tends to the pro- 
duction of arthritic symptoms may, when controlled and dis- 
turbed by various causes, simply manifest itself by causing 
acidity of the stomach, flatulence, impairment of digestive 
power, and general lassitude. DitTerent Antiarthritic remedies 
are applicable in different cases. Colchicum or Nitro-hydro- 
chloric acid are serviceable when this condition of the system 
is of long standing. Small doses of Mercury are often effica- 
cious. Tonics, and a Purgative occasionally, may be recom- 
mended in milder forms of the disorder. 
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dTRIC «Cl». LKKON-JCICB, OTBEB VfiCKTABLE ACIPS. rRESS 

These are remedies which are usefal in the counteraction of 
Scurvy and Purpura. In these disorders there is a thin and 
poor condition of the hlood, together with a deficiency in the 
umonnt of albumen, Bbrine, and blood corpuscles, but a sur- 
plusage of alkaline salts; a tendency to hemgrrhages and 
ulcerations, consequent on this condition of the blood; and 
great general depression and debility. 

There is no doubt that these changes in the blood are due 
to a certain morbid action. After a careful consideration of 
all the facts connected with a visitation of this disease in Scot- 
land, Dr. Christison arrived at the conclusion that it could 
only be explained by auppoaing the existence of an ** epidemic 
constitution." It is certain, however, that there are some 
kinds of food which are likely to prevent the occurrence of this 
morbid action, or able to control it when it has been set up. 
It is well known that the worst forms of Scurvy occur among 
eailora in long voyages, who have been deprived for some time 
of fresh vegetable food: and it is often observed that those 
who are thus afflicted on land have been subjected to the same 
deprivation. But it does not follow as a matter of course that 
all those so deprived become the victims of Scurvy. Nor does 
the converse hold good, i. e. that those who sicken with Scurvy 
have invariably suffered from this particular deprivation; for 
very aggravated cases may occur in persons who have always 
lived on an ordinary mixed diet. And in an epidemic in the 
Perth prison, Drs. Christison and Maclagan traced the dis- 
order to the absence of animal flesh and milk from the diet, 
which was exclusively " saccharofarinaceous." {Monthly Jour- 
nal of Medicine, July, 1847.) 

On putting these facts together, I think we are driven to 
the conclusion that men of a particular constitution, or in 
certain seasons, are more disposed to Scurvy than othera; aod 



I 
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Ebat when suuh systems are deprived of some articles of diet, 
which are able to prevent or to neutralize the working of the 
disease in ihem, the latent morbid actiim ia allowed to com- 
mence. Freah vegetables, eapeciallj, are to be considered as 
materials which hinder the development of Scurvy in eases in 
which there ia always a tendency to it. 

Great value must be assigned to Potatoes, as a prophylactic 
element of diet. They contain free Citric acid, aa appears 
from the aeveral analyses of Vaniiuelin, Baup, and Michaelis, 
[Pereira on Food and Diet, pp. 373-4.) And aa agents in the 
treatment of Scurvy, Potatoes stand second only to Citric acid, 
and materials which, like Lemon-juice, contain this acid in 
large quantity. 

The vegetable and other acids enumerated above as Anti- 
scorbutics, have all an action in the blood which ia almost 
special to disorders of this type. In some mysterious man- 
ner they purify it, and restore it to its healthy constitution. 
Under their use the amount of Shrine and blood-corpuscles ia 
raised to the normal standard. And the increased amount of al- 
kaline salts (observed by Fri?my, AuJral, and Gavarret,) which, 
however they come to be so increased, may be regarded as the 
only recognizable material morbl, inasmuch as these salts exert 

^^ direct destructive influence on the fibrine and corpuscles, — is 

^Hnoiniahed in equal proportion. 

^^K^f all substances of which trial baa been made iu the treat- 

^'tnent of Scurvy, whether prophylactic or curative, Lemon-juice 
or Lime-juice has been by far the most extensively used, has 
confessedly proved of signal service, and is much the most 
popular. It is therefore generally employed on board ships. 
It contains Citric acid in a free state, and a small quantity of 
Potash, chiefly combined with this acid. The food of sailors 
afflicted with Scurvy consista mainly of salted beef and sea- 
biscuit. Both contain salts of Polaah ; neither contain Citric 
acid. So, from this consideration alone, it would seem that 
e free acid must ho the remedial agent. But this conclusion 
I strengthened very materially when it is found that Citric 
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acid, given in the pure state, is a most admirable antiscorbutic. 
{See below.) Vegetables in their fresh state generally contain 
a small quantity of this or some other acid : and fresh vegeta- 
ble food, as has juat been stated, is usually the best prophy- 
lactic against Scurvy and Purpuric diseases. 

Dr. A. B. Gftrroii is of opinion that Sturvjis attriliatable to a deficiently 
in the system of the natural amount of «ialta of Potash ; he therefore 
tre*.te it with salU of Fntnsh, and. as he eaya, with succera. (JfonlJUy 
Joarnal of Medicine, January, 1848.) The sslta of Potash, if used on 
■ucb groundB, would obviously act as restorative agents, and supply U) 
ihe liloud a material in whit^h it is deBcient. Dr. Oarrod concludes from 
analysis that the antisuorbutio articles of diet are distinguished by con- 
taining an abunctancc of the salts of Potash, but that the reverse is the 
case with the materials which form the staple food of those who are most 
liable lu Scurvy. 

He gives the folKiwing ns the amounts of polaeh from one ounce of 
eaob of the articles of diet named : — 
Wh eaten bread 
. Oatmeal 



Suited beef - 
Boiled potatoes 
Lemon-J uiee 



•259 griUDS. 
■054 " 
■572 " 



Thus it appears that lemon-juice and potatoes contain more Potash Ulna 
wheaten bread, and mui^h more' Ihiin oatmeal. But they do not so much 
eiocl salt beef in this particular, and that is one of ibe chief articlM of 
diet among sailors. 

Dr. Oarrod recommends the usb of Nitrate of Potash. This proponi- 
tioD ii certainly not new. The employment of Nitre trag advised bj Mr. 
Patterson, in a trentise on Scurvy, published some fifty years ago. It is 
true that he combined this remedy with Vinegar. Neither is it a new 
theory thai Scurvy is connected with a deficiency of Potash in the blood. 
A similar idea was broached by Dr. Stevens in 1832, and afterwards l«ken 
up by Dr. Aldridge, who erroneously stated that tliere waa a deficiency of 
Lime and saline matters in the serum iu this disorder. 

I object to the theory and practice of Dr. Oarrod on several grounds. 
1 think it may he proved that Lemun-juit.'e owes its efficacy to Cilrio 
acid; that Citric acid is an Antiscorbutic when given slone: that the 
salts of Potash arc not Antiscorbutic when given alone ; and that neither 
in the blood nor in the food of scorbutic patients is there a marked defi- 
ciency of PulBst). On theoretical grounds the theory alluded to is unten- 
able ; when brought to the test of practice, it signally fails. 
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The pn>po«itiunH just laid dnwri ma; be snpporMil b; a few brief stnte- 
mcDte. Lemon^uice owes iia effiracg to Cilric AHd. Acimrdlng to the 
anatjAiEi of PtihirI, it uontainx Citric aclJ. I'TT; Malic auid, gum, and 
bitter eilractive, 0-72 j water, 97-51; in 100 part*. According to Dr. 
Gwrodit conliUDB only "17 per eent., or iibout one part in 600, of Potash. 
There is no doabt that Proust muub underrated the proportion of Citric 
auid. Dr. Bonce Jones finds that an ounce of Lemon-juice contiiioit from 
twent;-«even to twenty-eight gnilns of anhydrous Citric acid, and about 
ihreo-quartors of a grain of Piitush, ec[uivttlent to two grain* of Citrate of 
Potash. He has conducted a number of eiperimenia on the juice, which 
sh iw that its action on the animal system is in all respeuta identical with 
that of free Citric acid, and entirely distinct from that of a neutral Pot- 
ash salt. " Fur all priu!tical purpoties," concludes Dr. B, Jones, " nc mnj 
regard Lemon-juice ne a solution of free Citric acid. The analyses refer- 
red to were performed by Dr. Hoffman, (Mcdiral Timen, October 21, 
1S54.) Lemon-juice from which the freeatiid bus been removed by Lime, 
is of no use in Scurvy at all. 

Ciirie. acid, i/ioen aloHe, is an admirable AnlUcorbiiiU. Dr. Trotter 
long ago staled that he had experienced the powers of this acid against 
Scurvy to be c(|Ual to any effect he had ever observed from the recent 
fmit in its most perfect state. (Mtdical and Pht/niraljownal, vol. iv. p, 
154.) And of the juiea of the fruit he records that it was found "a most 
infallible remedy" both in the cure and prevention of Soitrvj. The ad- 
vantage attending the use of this acid in sea-voyages is recorded by Sir 
Uilbert Blaue and by Dr. Brysoo. (See below.) Dr. McWillium, who 
boM had a large esperience uf its use, assureB me that bfl has found the 
simple Citric acid an admirable remedy in sea-scurvy. Dr. Ritchie gives 
oometinies Citric acid, sometimes Lemon-juice, and finds them eqaalij 
serviceable, (MuiiOdy Juumal, August, 1847.) Aud in an epidemic of 
Scurvy in Cumberland, L>r. Lonsdale fiund that in patients put on a full 
supply of a Citric acid mixture, the average duration of the disorder was 
not more than twenty-five days. So that the positive experience of 
these and of other pbysiciana is in direct confirmation of the probability 
already established, that Lemou-juice owes its remedial efficacy \a this 

Tke salts of Polash are not AnlUeorlmtie when giiren aione. To the 
coses brought forward by Dr. Uarroil and a few others, it may be objected 
ilint fresh vegetables were always ordered as an addition to the diet, at 
the same time that Nitre was given as a medicine, i ascribe the few 
cures recorded to tlie use of those fresh vegetables. Wiis any patient 
ever cured by the salt of Potifli without this accompanying alterEtic)n in 
diet? I think not. The fairest opportunity of making such a trial is in 
the case of sailor)) at sea, who cimnot obtain green vegetables. Such a trial 
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luM accordingly been mode, and the detaila are reported by Dr. BrjMo, 
(^Medkal Timet, March 23, 1850.) Inslnictiona were given some years ago 
to the tiurgeona of sereral convict ships, that if Scurvy broke nut daring 
the voyage, they were 1« try the relative effects of Lime-juice, Nitrate iif 
Puta*b, and Citric acid, choosing aimilar uum for experimeDt. and put- 
ting the patients under the same circumfitauces of diet and exercise. The 
trial wiLS made in ten ships; the disease proved more intractable id mow 
than in others; but the result of the whole was thnt both Lim^-jniee and 
Citric Bi;id were recommended lU effective remedies, aud far preferable b) 
the Nitre. " There seems to be," concludes the reporter. " little reason 
Vn doubt, judging from the results of these trialn, and from others which 
were uot so nell conduclad, that the alkaline salt has not the anUscor- 
butie properties which have been ascribed to it." It may be added, tbsl 
it in apt to disturb the digestive organs, and that it ban a diHagre««blv 
taste, and is very much disrelished by the patient. 

Neilher in the blood iior in Che food of Kmrbulie patients is there any 
marked defir^ietioj of Polaah. It would be almost sufficient here lo st«re 
that the converse baa not been proved, but we may go somewhat further 
tlmu thla. Becquerel nnd Rodier have found that in the bluod of eo>>r- 
butice there is an excess, instead of a deficiency, of the soluble mlW of 
the Alkalies. Aodral. Gavarret, and Fr^iny affirm the same. A similar 
result has been arrived at by Mr. Busk. He (iuda tiie proportion of salt* 
in heivlthy blood tn be 6'8 in 1000, whereas in lhre^^ muvnt of ecurvy oc- 
curring on board the Dreadnought, the amounts of the same were 9'S, 
10-9, and 11-5. It is unfortunate that the nature of these salts, wbetber 
miwt of Soda or of Potash, was not inquired into. (Simon'ji Chemistry, 
translated by Dr. Day, vol. i. p. 315.) As to the food of scorbutics. I 
Chriatiaon, confirmed by general 
met with in individuals of the higher 
perfect mixed diet. I have also stated 
Potash in abundanoe. Id spile of 
to me that 
the active 
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experience, that Scurvy is 

olaftses, who have long lived 
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the elaborate and ingenious ar("umeut of Dr. Oarrod, 

there con be little or no doubt that the free vegetable acid 
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agent in Leinor 
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i and antisuorbutic vegetables, and that 



But it is probably not only Citric acid that is efficacious, for 
it appears that some other vegetable acids, and vegetables 
wliich do not contain Citric acid at all, may be used with ad- 
vantage in scorbutic diseases. Various wild herbs, some of 
which contain Oxalic instead of Citric acid, have from earljf 
times been in use among the poor for this purpose. 
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■, Dock, Sorrel, Wood-sorrel, and Slonecrop may be men- 
tioned. Such herbs have been long employed, and recom- 
mendod by iiuthority. Dr. Mead, in 1751, advised the use of 
Scurvy-grasa and Brook-limc, both of which contain Citric 
acid, — also of Lettuce. He likewise made particular mention 
of the fferfia Brttannica, which seems to have been the great 
Dock, Runex hydrolapatlium.* 

As bearing on this tlierapeutio resemblance between Citric 
and Oxalic acids, it may be observed that Dr. B. Jones has 
found the former prove poisonous to animals when given in 
large doses, in tJio same manner as Oxalic scid. Next in the 
series, but probably less eifective, may be enumerated the 
other kindred acids. Tartaric acid, as contained in Super- 
tartratc of Potash, aa well as in a separate form, has been 
found of some use in Scurvy. Malic acid, as contained in 
the stalks of Rhubarb, and berries of the Mountain Ash, is 
likewise possessed of some antiscorbutic virtue. It exists in 
the juice of Apples, Dr. Iluxham [On Fevers, p. 262} recom- 
mended Cider in Scurvy. The advantage of Acetic acid, or 
Vinegar, in the treatment of Scurvy, has been much debated. 
It has probably some remedial influence, but is less active 
than the rest. 

To Lactic acid, the interesting animal analogue of the ve- 
getable acids, the same power probably extends in a certain 
degree. By reference to this acid, some have explained the 
alleged antiscorbutic properties of milk, — supposing that it 
turns sour in the stomach. And it is curious to read that an 
old naval physician. Dr. Harness, was accustomed to cure 

Korbutic ulcers by the local application of the sour gastric 
• The sarae phyaiciiin nppeara to have anticipnicd some of the modom ap- 
utiona of LemoQ -juice. Qe employed it in liver-diseases generally, among 
which lie included a number of dj-apeptic and gouty disordara. He gave it in 
■Ix-drachm doses ; and tajB that be employoil also in similar cssea taponaaaiu 
lOKticineB and ibubarb. These remedies, apparenllf heterogeneODS, were re- 
ita now, to be uaeful in the game cues. For we have Just seen 
LemoQ-jnice, Alkaliea, Cholago^ue and Tonics, ace all mora or 1«eb ap- 
ia dlieaBcs of the Acthritic group. 

16 
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fluid of herbivorous animals. {Dr. Duncan't Annals nf Medi- 
cine, 1797.) Lactic acid is contatued in the juico of fleab; 
and in certitiD cases of Scorbutus fresh meut is recommended 
by Dr. Christison. . 

It is almost needless to observe that as Citric acid and 
Lemon-juice are remedies of such acknowledged value, and 
these other agents confessedly inferior in efficacy, it would be 
most unwise in the physician to reeurt to the latter in the 
treatment of Scorbutic disorders, except in peculiar forma, or 
in cases where the former cannot well be obtained. But the 
analogy between the operation of these various but similar 
acids is at least a matter of great scientific interest. 

These acids cannot remain in the blood. They pass out of 
it, and add nothing to it. But they cure Scurvy, and they 
doubtless act on the Catalytic principle. Scurvy, or Purpura, 
is an active cachexy, not a passive one, like Anemia. It re- 
quires a Catalytic agent to counteract it ; not a Restorative, 
simply supplying something to tho blood. Such an agent is 
the vegetable aeid. It secma in such cases to exert a purify- 
ing power over the blood, of the exact nature of which we are 
not aware.* The scorbutic cachexy is probably not the only 
one which is thus combated. The great depression and ac- 
companying flux of the tissues which results from the cpidemio 
cold called Influenza, is wonderfully controlled by a vegetable 
acid. Lemon-juice and Orange-juice are popular remedies for 
this disorder. 

In some cases of Syphilis a cachectic or scorbutiform con- 
dition of blood is apt to obtain, and in such Dr. Hauacli- 
mann, of Vienna, has found in fresh Lemons a valuable ad- 
junct to mercurial treatment. ( Wiener Med. Zeitung, No. 42.) 

The Epidemic of boils (Furunculnid) which of late years 
has been not unfrequcnt in England, seems to depend on a 
scorbutic tendency of system engendered by malarious in- 

* "Cnn we il will, bj therupeuiic agents, produce a dipuratiog tStcl on 
the ij'alcin, nod, b/ hoiteniiig ibo metauiorphoiis of mntMr, aid tlie nnOT*) 
of A mUcrJci mifbit" — Dr. Ootdmg Bird, Lancet, Feb. Ifi, ISGl. 
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nueocc. On this principle vegetable acids have been given, 
and irith much advantage. 

Ii is probable that Asiatic cholen may consist essentially 
in a, rapid and fatal degeneration of tho blood, produced by 
some Bcptic influence. And there seema to be mach reason 
for supposing that those who are accustomed to tUu use of the 
vegetable acids aa articles of diet, as in the cider districts of 
England, are rendered thereby less liable to the attack of ihia 
disease. The evidence on this point has been well summed up 
by Mr. Tucker, in a paper on the subject which he submitted 
to the Epidemiological Society in 1854. 

^^^Periodie disorders are known to be attributable to the en- 
trance into the blood of a peculiar aerial poison. The mitd 
malaria uf England excites a comparatively tractable ague; 
that of the Maremma and uf the Pontine Marshes, in Italy, 
brings on very fatal fevers; while the remittents that are 
due to the e.xhalations from the ground on the West coast of 
Africa and in the West Indian Islands, are of a still more 
virulent nature. Accurate observations have shown that they 
are all caused by the exposure of the system to this poison, 
and by its working in the blood. 

Certain mineral medicines of the Catalytic division are em- 
ployed in the treatment of periodic disorders. 

Arsenic is a medicine of considerable power, which, when 
given in too large a dose, or indeed when given at all in moat 
cases, becomes a poison. It acts in the blood, and produces 
in it a number uf effects of a particular kind. When given in 
alight excess, it is apt to bring on cedema of the face, and 
redness of the conjunctivie. Uestdea causing various nervous 
disorders when in large doses, its continued use may bring 
on a cutaneous eruption, described by Mr. Hunt as a kind of 
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ptyriasU, together with a failure of appetite, general depm- 
Nioi), a quick, small pulse, hurried rospiration, and sometimea 
Bwetling of the feet. Any kind of eruption would alone con- 
stitute sufficient proof of an operation in the blood. 

One part of this operation is that it is capable of antago- 
nizing the poisons of intermittent disorders, as also of certain 
convulsive affections and skin-diseases. In health a poison, 
in disease it proves a remedy, Eul the dangerous nature of 
its action is such as to demand considerable care in the ad- 
ministration of the preparations of Arsenious acid. 

Dr. A. T. Thomson slates that the action of Arsenic is 
liable to e.'caccrbations and remissions, and sometimes erea 
intermissions. Thus we may suppose that there is a certain 
degree of analogy between its operation and that of the 
malarious poison, by virtue of which it may perhaps exert a 
corrective power over the working of the latter in the blood. 
( V'idf page 202.) Such an analogy could only exist in the 
case of a Catalytic medicine. It is not observed of Quins, 
which is employed in intermiitenta on the Restorative plan. 
Arsenic is foreign to the blood, and is in every way a Cata- 
lytic medicine. 

In Urge doses Arsenical preparations act on the Btomsdi 
as irritant poisona. Some of them hare been need externally 
as Caustics, especially in Lupus. But this is a kind of action 
that does not concern us now. 

The officinal solution of Arsenite of Potash wag introduced 
into notice by Dr. Fowler, and b the chief preparation of 
Arsenic employed. De \'alangin's solution conuins a Ter- 
chloride of Arsenic, and is of less than half the strength of 
the others. Both of ihera are used in Ague. Some recom- 
in«nd, in all cases where Arsenic is used, to begin with smalt 
dosea, as two drops vt Fowler s solution three times a day, 
utd gradually to increase the quantity ; fi-om the idea that 
the sysl«in will thus be enabled to tolerate the remedy bet- 
ter, and that irritation of the stomach will be aroided. Mr. 
Hant deprecates this practice, and reeommeDds regnUr doses 
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r three lo five dropa, or more. Il may be safely continued 
ing the puroKysm of Ague, whluii ia a plitD that 13 gene- 
Y considered to be unudvisable in the case of Quina. The 
latter may be given in a very full dose between tho parox- 
ysniR ; but this cannot be done with Arsenic, for tbu conse- 
quences would be dangerous. It is best in all casea to give the 
Arsenic after a meal, on a full stomach, aa then it ia less 
likely to irrit.Tte, not coming directly in contact with the coals 
..flf the atomacb, and being diluted by the food during it« 
tbBorption. 

I Arsenic is useful in otiier intermittent disorders beaidea 
Kgue, as in the various kinds of intermittent neuralgia. It 
I been given in some varieties of intenailtent pulse which 
I not due to organic diseases of the he;irt. Dr. Durwin 
ired a ease in which the beata of the heart intermitted rega- 
urly once in every three or four times, by the adminislralion 
r four drops of a saturated solution of Arsenious acid three 
times a day. 

The preparations of Arsenic have even been used in some 
cases of Gastrodynia with considerable advantage. In these 
instances the disorder of the stomach generally assumes an 
intermittent form. It ba* been supposed by some that Arsenic 
in such disorders acts directly upon the nerre.^ ; but it ap- 
pears to counteract all the manifestations of this intermittent 
poison, whether local or general, by the same action in the 
blood. 

Several attempts h&ve beeo made at diflTerent times to dis- 
cover a substitute for Arsenic, and & cheaper remedy than 
Quinine, for the treatment of Ague. Iron ia employed with 
advantage to old chronic cases attended with Anemia ; but 
it is not of service by cocuiteracting the intermittent, but by 
»lying the aoiemic condition which coexists with it. 
. Piorry, in the course of »ome experiments made at ibe 
[Mlal lie U Piti^ at Vm'h^ lias found common salt in half- 
H to be rery efficieol. In bis opinioa it is m 
than Anenic, and secoiul only to Qainine, in 
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cure of this disorder. The BuggeHtion is a valuable one; bnl 
the dose is very bulky, and it would be difficult to prevent it 
from ciiuaing vomiting in many oaaes. 

Alum is another medicine which baa been recommended in 
Ague. It also appears to act on the Catalytic plan ; but it has 
not bt'i'U often employed. 

The compounds of Arsenic are found to exert a curious 
antiseptic influence on dfad animiil lissuoa. They particularly 
prevent decomposition in animal membranes, by virtue of a 
combination which Arsenic forms with Gelatine. Liebig has 
foundeil on these facta a, theory of the medicinal action of 
Arsenic. (Anim. Vhvm. part i. p. 206.) He supposes that 
such substances as Arsenic and Mercury may be able to arre&t 
uontngious and oilier disorders in the system in the same way 
that they control putrefaction out of the body. The use of 
Salt and Alum in Ague might seem at first sight to counte- 
nance such a hypothesis as applicable to the treatment of this 
disease. But we know that Arsenic does not stop all fermen- 
tations. The grain of wheat will germinate, and its starch be 
converted into sugar, after it has been steeped in a solution oE 
Arsenic to protect it from vermin. And Gelatine, for wUch 
Arsenic has an affinity, has not been proved to exist in hcaltliy 
blood. 

The compounds of Mercury, the operation of which in 
Syphilis is sought to be explained on these grounds, are not 
nearly so Bntisi'ptic as many other minerals. If this theory 
were correct, then all Catalytic medicines, and all antiseptic 
substances, should be of equal efficacy in all morbid processes. 
Bat this is far from being the case. Many substances whidt 
are distinguished for their antiseptic powers ar« found to 
have no influence whatever on the progress of these disordem. 
Are Acetic acid and Creosote of any use in Agoe ? Dm« 
Alcohol prevent the drunkard from contracting Syphilis! 
And if Arsenic, Alum, and common salt, act solely by urcet- 
ing fermentation, how is it that they have no control over 
the supposed fermentations of Syphilis and other ( 
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Hie explanation required must needs be more specific and 
urticutar. 

Ord. VII. Anticonvulsives. 



The Convulsive diaorders that are under the influence of 
Blood-tnedicines are associated with, or dependent on, a dete- 
rioration of blood of a peculiar kind. Although these dis- 
eases are manifested either by a derangement of the nervous 
system in general, or by a disturbance of the functions of the 
brain or spinal cord in particular, yet they are very rarely 
accompanied with an appreciable nervous lemon. When this 
is the case, as in the Instance of Tetanus, which may arise 
from a mere irritation of the end of a nerve, they are ex- 
tremely intractable. Epilepsy, too, may sometimes be due to 
a bony spicula. or tumour in the brain, or to the irritation 
produced by intestinal worms in children; but these direct 
nervous causes of such convulsive disorders are only occa- 
sionally met with. I believe that they are oftener connected 
with a diseased condition of the blood. It is probably only 
those which are thus connected with blood-disorder, that are 
under the influence of blood-medicines. Those arising from 
a nervous lesion are more or less beyond their control ; and 
this we know to be the case with a considerable proportion of 
such spasmodic diseases. 

Epitepsj and IljtteriA are Frequently inherited. This soppliea na 
with one nrgument. Thoy are also apt to be brought on by varioaa 
depFMsing canitee which affect the Aretom in general. Tho etrumous 
diathesis, which originates iu the fiuidx, and not in the nervous Bystetn. is 
affirmed by Dr. Chejne und Dr. Walaiin to be a powerful predinponing 
cauM of Epilepsy. The reienlion of Crea in the blood, occnrring in wjma 
kidney diseases, will cause the sftme dinirJer. Hysteria is very often 
aasoeiatcd with Anffimia. Tetanus, even, depends very much on cerlAin 
atmo«pheric eooditione. There are somelimep, u it were, epidemics of 
Tetanus, in which the Hlightest abraeion will huIEi.« tu bring it on among 
the people rcfiding in a particular neighbourhood. It U often rife in one 
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district fur long together. Facts like Cliia must uertuinl; be reguJed v 
putnting to a conditiim of the blood, hs one, at Icuit, of the causes uf tliis 
terrible dinorder. This condition of the blood may react upon the oerves. 
and mnintBin in them a particular morbid state. Chorea seems aUo to 
depend primarily on the state of the blood, and a indirectlj curable hj 
medicines which, like Iron and Quinine, improve ita condition. Tt ii 
often OHSOciated with Rheumatism. Id a weakly and strumnna ohtld, it 
may be brought on by a Hiidden fright, which would not affect one of a 
f;ood constitution. 

We tuJKbt conclude from the?e fact* alone that the blood is often lh« 
seat and origin of these diseases.* But there is yet a stronger reason to 
induce an to napposo that they are frequently produced liy some poisoti 
in the binod which acta ou and dieturba the nerrous organs, iritliout 
perceptibly altering their physical conetruction. Many medicinal sub- 
stances present us with an artificial illustration of this action. Lnd, 
Copper, Mercury, and Arsenic, by their presence and operation io ihe 
blood, are capable of causing severe and chronic nervous disorders, par- 
ticularly Paralysis and Epilepsy. Many of the vegetable Neurotics, »fwt 
their passage into the bloat', bring about transient nervous sympioms, 
which are identical with those of disease. Thus Upium produces coma: 
Belladonna, di'tirium; Acooite and Hemlock, paralysis; Hydrocyanie 
acid, convulsions; Indian hemp, cat«iep!iy. Wbca the cause of thttt 
affection^ is removed, the symptoms disappear; when the cause returns. th« 
symptoms return. The same is apparently the case with those unknown 
animal poisons that operate so aii tu produce nervous ayuiptoms, wltboul 

These convulsive ilieoniera may be treated in either or both 
of two ways. We may atlaelc the aupposeJ cause in the blood 
by employing one of the mineral Anticonvulaives, or wo may 
Bimply apply our remedies to the nervous system, the more 
immediate seat of the morbid manifestations, and adopt a pal- 
liative or defi'nsive course. 

The metallic salts used as Ajiftconruliives are all capable, 
when taken for some time, of causing a deterioration of the 
blood. This is the most apparent in the case of Lead, vbich 

* In eon6rnittioB, see B&mbtrg on Nirvota Diiraut (Sjd. Soc.,) vol, Ii. pp. 
1S4, 166; Dr. WaUen't Lrcmrrt. vol. 1. p. 63T «l n^,; Dr. Todifi CJintioi 
iMfum on A'nroiH Ditcairs, p. 4 JS j Dr WiUiams' I'rmcipUi q/" Mnlidnt, 2d 
ed. p. ST -, etc. 
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lieeidee a number of nervous syuiptoma, tends to bring on a kind 
of jaundice, with general wasting of the body. In patients suf- 
fering from Saturnine cachexy, Andral and Gavarret found a 
deBciency of eorpusclcs in the blood, and observed an unnatural 
yellowish colour of the aerum. Chronic poisoning by Zinc and 
Copper reBemblea that by Lead. The eymptoma of what is 
called "Zinua! intoxication" wore recently described to the 
French Academy by M. Landouzy of Rlieims, as occurring 
cons-tantly among the zinc-workers. There was sometimes an 
oedema like that produced by Arsenic. 

The production of all the known nervous disorders by tlie 
presence in the blood of different metallic medicines, gives a 
strong additional probability to the belief that these disorders, 
when occurring spontaneously, are in miiny cases due to the 
presence in the blood of some unknown poison. 

I am able to add little respecting the rationale of their ac- 
tion to that which I have said of the operation of Catalytic 
medicines in general. It is certainly very mysterious ; and 
it is perhaps mainly on this account that some have been 
induced altogether to deny il. But a denial so grounded is 
disingenuous and wrong, for we must often be content to know 
and to receive many things that we do not understand. 

Convulsive disorders, as I have Just said, are in somo cases 
entirely dependent on a condition of the nervous system. In 
other cases they are mainly connected with a certain state of 
the blood. Disorders of the first kind are probably not at all 
under the influence of these Catalytic medicines. But the 
more decided the connection between any of these diseases and 
the condition of the blood, just so much the more marked is 
the power over it possessed by a medicine of this group of 
Anticonvulsives. 

Perhaps the most evident and characteristic of those agen- 
cies is that of Nitrate of Silver in the cure of Epilepsy. The 
Acetate of Lead, and the A mmonio-sulphate of Copper, have 
been used with advantage in the same disorder. Dr. Babing- 
ton strongly recommends the Sulphate of Zinc, given at first 
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in Bmall doses, and then gradunllj increased, bo that it raaj 
not produce vomiting. 

In the treatment of Chorea, Arsenic is highly esteemed and 
recommended bj Dr. Percira. 

In Hysteria these medicines are all probably more or less 
applicable; but on account of the obstinate and multiform na- 
ture of this disease, their use in it is less obvious than in Epi- 
lepsy and Chorea. Hysteria, too. is more under the influence 
of Nerve -medicines than are the Other two diseases. 

The great objection to Silver, in whatever form given, is 
that its salts are liable to be reduced in the system, and it thus 
tends to produce a permanent discoloration of the skin, either 
browning it or communicating to it a dull leaden hue. This 
naturally constitutes a strong ground of objection with the un- 
fortunate patient, who would often prefer to be left alone with 
his fits than to be turned blue for life. 

Dr. A. T. Tbonifon recoraraenJed the wnnbinivtion of ifm Nitrate of 
Siher with an exceaa of Nitric Apid, fancying that this would present iu 
precipiUition bj chlurides io tbe blood, and subei^queiit de-oijdutiuD. 
But, BB U reoBonablj objeoted by Patterson and Minlbe, the procipitalion 
of Silver by chlorides takes placu in the presence of free Nitric Acid. 
This mode of preventing discoloration is therefore valuelesa. 

Ab the blaclL eubchloride is dccoloDrited ur decuoipused by Iodide of 
PotaBHium, Dr. Patterson hoe re«(iin mended this salt us a cure for the 
blackening caused by a course of Silver. The Iodide of Silver prodaeed 
being unfortunately again blackened by the action of light, this cure alwi 
must be discarded. Trousseau and Pidoui have tried it, aa might be sap- 
posed, without effect. 

After all, the surest way h) prevent th« chance of this objectionable 
discolouration is to intermit or suspend the use of the medicine after two 
Dtontba. Dr. James Johnson states that there is " not an instance on re- 
oord" where tbe complexion has been affected by the remedy wben re- 
stricted to "three monlbs' administration." 

The Nitralo should be given in siduiion, when the stomach is empty. 
After entrance into the blood, its decomposition by the alkaline chlo- 
rides is inevitable, but if this takes place in the stomach by contact with 
the food, absorption will be seriously retarded. The chloride being in- 
soluble, is far less active as a remedy than the Nitrate. 

M. Oeorget supposes that the advocates for the use of Nitrate of 
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Silver in Epilepsj employ it on the principle of cnunter- irritation, 
Baling tliat they altempt to cure s diseaaed Lrwn by eauteriiiiig the 
slomnGh. {Physiology of the AVe. Systr^m. vol. ii. p. 401.) But I am 
not aware tliat any English iherapcutifitd have adopted thie rievr of its 
mode of operaCii o. The doeo of the Nitrate of Silver, and the state 
of dilution in which it ia given, would certainly prevent it from mani- 
feating any Buch action. And we should not he warranted in supposinj; 
that an; of llie medicinoa of thia or any other order of Catalytic reme- 
dies could act in BO direct and »o ea»y a way bb that, eren if it were 
possible. 

Some have Buppoeed that Nitrate of Silver cures Epilepsy by dimi- 
nishing an irritable eondition of the stomach. But it is observed by 
Dr. Fereira that the existence of this irritability in all casen of Epilepsy 
is a mere aaaumption. Tbe solution of this salt eierts, according to ite 
strength, an astringent or caustic action on all mucous surfaces, and 
thus inipnivoH their condition when they are relaxed, itiHamed, irritable, 
or ulcerated. The ocoasional benefit which followa the administration 
of the preparations of Siher in Guslrodjnia may he referred to an "" 
ac^on of this kind. The action of Arsenic in some intermittent varieties 
of this painful aficctiun has already been mentione<i, and ia explained in 
another way. Caustic luhatances probably act locally in these cases; 
bnt ArseniouB preparations exert an Antiperiodio influenue in the blood 
generally. 

Tetanus is by far the most incurable of these coinTiUive 
disorders. Arsenic and other medicines of thia order have 
been recommended in tbe treatment ; but although some cases 
appear to be partly connected in their first origin with a cer- 
tain condition of tbe blood, this disease ia very little under 
the influence of blood-medicines, or indeed of any medicines 
at all. Neurotics can only combat a functional error; they 
are powerless against organic derangement. So that when we 
find a convulsive disorder that depends simply and solely upon 
a nervous lesion, we shall in most cases have to confess, to our 
giiafortiine and sorrow, that it is entirely beyond our control. 



action of medicines. 
Obd. VIII. Antisqcamics. 



Skin-discasca are both caused and cured in a varietj of 

ways. Some are produced by cxteroal influences. They may 
be brought on by more irritalion, as certain kinds of Eczemo 
and Herpes, and are then to be treated with soothing un- 
guents or cool lotions. Or tliey may even be connected with 
some external organization, of a vegetable or an animal kind, 
as Porrigo and Favca are traceable to a parasitic fungus,* 
and Soibies is accompanied by the development of a species 
of Acarua, Others are due to some wrong in the digestive 
process, or to a plethoric condition of the system. Urticaria 
is an example of tbe former, Acne of the latter. They may 
generally be treated most efl'eciually by the exhibition of sa- 
lines and rhubarb. 

A third class of skin-diseases are due to tbe existence in 
tbe blood of certain poisons or peculiar morbid conditions. 
The eruption may constitute one only among many symptoine 
of the action of this poison, or it may be the chief or only 
symptom. The former is the case in Syphilis and tho Erup- 
tive fevers. It is with the latter kind that wo are now con- 
cerned- 
There are two modes by which we may get rid of the poi- 
son that causes the eruption, — Elimination and Counteraction. 
The first may sometihies be effected by the use of Purgatives, 
SudorificB, or Diuretics, 

But I have classed in this last order of Catalytic blood- 
medicines some remedies thut have proved useful in oounter- 

* "Tbe vcgcUblo grgauimiB foand in disease of tbe skin Mt not to bt 
looked npoD as the origin of diariue, but as being developed in teitures 
jirevioualy morbid." — Dr. Baffour — (Oullinn of Botany, p, 36j,) I also verj 
mui-b doubl nbether tbese erupliooB, at leiiat in nil cases, are dependest 
sole Ij" upon tbe Fungi, wbicb pcrhnps mnj olUa be a Bjmptom, and not a 
cnuse. 1 beliere tbe above-mentioned disorders to be generally more or leu 
under the influence of A.ntie4U»mic reniedies. 
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acting tbe causes of these diEeases, The eruptive disorders 
alluded to are all connected togetlier both in their BymptomB 
and treatment; but because tbe squamous diseases, Lepra and 
Psoriasis, are the moat chariicteristicallj under the influence 
of these remedies, the latter have been niimcd Antiaquamies, 

Araenious acid,* as contained in Fowler's Molution, a remedy 
already twice named among Catalytics, is also the most power- 
ful of these Antisquamic agents. Mr, Hunt considers it to 
be a, specific for all skin-diseases that are not syphilitic in 
their origin. Besides Lepra and Psoriasis, it is found useful 
in Eczema, Impetigo, and Lupus. In the last disorder it has 
been used both externally and internally, seeming to be in 
both cases specific in its action. Thus we find in these skin- 
diseases another special antagonism for this extraordinary 
medicine, which has already been shown to be of considerable 
efficacy both in periodic and convulsive disorders. 

Pitch or Tar is another remedy which seems to be capable 
of counteracting the scaly disorders. It may be either ap- 
plied externally, or given •internally, in doses often to twenty 
grains. It hajs been recommended for employment in some of 
the other ekin-discases, but its advantage in them is not so 
obvious. When it is applied to the sktn, some one or more 
of its principles becomes absorbed.f Pitch, as a remedy for 
Lepra, is comparatively of recent introduction, but its efficacy 
has already been very widely acknowledged. Whether it acts 
as a cutaneous stimulant, or, as a diaphoretic, eliminates by 
tbe skin » materics morhi; or, whether its action is that of a 
true Catalytic in the blood, is not clear. 

Tincture of Cantharidcs and Acetate of Potash, both diu- 
retics, have been employed in Lepra to eliminate the morbid 
mBterial from the blood into the urine, and have sometimes 

^^P" According to Prof. Wilson, the ancient Hindoo plijsicianf emplojcd thii 
^Hhedf in Lepra, as well as in intermitteDls. 

f Dr, Pellera has diBcovered Carliunic acid in the urine, in combinBtion 

with Sodft, iifler (Vicliona of Tar. [Quurlerly Joumul of Praetieal Tkerapaitia, 

iil, IS&S.) 
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appeared to succeed in so doing. But in thii^, aa in manjr 
otiter cases, counteraction is both easier and more certain tban 
elimination. Tlie system itself naturally atteiniita this elimi- 
nation, and when it finds it impossible, we often gain nothing 
by urging it. 

I need scarcely say that these remedies ore applicable only 
in simple Lepra and Psoriasis, and not in the syphilitic forms 
of those eruptions, which are treated best by Mercury, or by 
other medicines of the second order of Catalytics, These 3y- 
phylitic eruptions are distinguished by a coppery or a livid 
grayish color, and by the absence of itching. 

Sulphur has been used with benefit in Eczema, Impetigo, 
and Lepra. It may be administered externally in the form 
of fumigation or ointment, or internally in combination with 
an alkali or with Iodine. In the case of Eczema and Im- 
petigo, the fumigation and internal administration are prefer- 
able, as the uiutmcnt is apt to inercuse the existing irritation. 
In the cure of Lepra the mineral waters of llarrogate and 
other places, containing Sulphuretted Hydrogen gus, have 
been much recommended. 

Sulphur is a diaphoretic; but other more powerful tUapho- 
retics are destitute oF power over these diseases, and Sulphur 
does good without obviously exciting the functions of the 
skin. It effects changes in the blood, inasmuch as it is found 
to combine there both with hydrogen and oxygen, and to 
carry them out of the system as sulphuretted hydrogen sai 
sulphuric acid. Dr. Pereira and others ascribe to Sulphur a 
resolvent and liquefacient action. 

We have in sulphur ix decided Antisquamic medicine. It is 
more or less useful In all non-syphilitic cutaneous disorders. 
Dr. Burgess has found sulphur ointment and fumigationa to 
be very useful in Psoriasis palmaris. {On Eruptioiia of tht 
Face, etc. p. 229.) 

Though Sulphur seems to act specifically in the treatment of 
these disorders, there is another disease of a similar kind which 
it has been supposed to cure by a mere external agency. This 
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IB Scabies. Some have ulways fancied that eveu here it acted 
specifically, and that this was also a bloo d-d ia ease. But Sca- 
bies has long been attributed to an external cause, an insect, 
or, more properly an arachnid, which, by burrowing in the skin, 
ia thought to produce the vesicular eruption. The AcamB 
Scabioi, or Itch insect, was discovered in 1179 by Abenzoar, 
the Arabian. In 1687, Dr. Giovanni Bonomo wrote a full ac- 
count of it in a letter to Redi of Florence. It haa been sup- 
posed that Sulphur ointments and Sulphur fumigations have a 
direct external action in canning the death of this Acarus, by 
the bodily transmisaion of which from one person to another 
the contagious natnre of the disease is accounted for. 

Dr. Billing considers that the confirmation of this discovery 
has given the death-blow to an idea which, I think, will last as 
long as medicine, viz. ; that certain remedies exert a special 
influence in the cure of particular disease. {Principles of Me- 
cine, p. T5.) But we must not deny the existence of special 
agents, simply because we cannot understand their operation; 
for it ia apparent in too many instances. And from the cir- 
cumstance that Sulphur has proved beneficial when given in- 
ternally in Scabies, as well as the fact that this disease has 
often an idiopathic origin, I am disposed to doubt the value of 
the inference which is drawn from the discovery of the Acarua, 
and I still conceive that Sulphur oxorts an action of a specific 
kind in this disease aa well aa in the others. This, too, is the 
opinion of many writers on the subject of akin-diseases; among 
others, of Dr. Burgess, an accurate and experienced observer, 
{On Eruptions of the Face, etc. 1849.) 



1 



SeTeral eminont derma t«t()giHtH, who admit Che existence of the Aca- 
Sonbicfi, will Dot allow that it is the cause of the disease, but merelj 
Mk accompanying phonomenon. This in uij upinion also." (p. 230.) 
" I belieru that the At^arus, and the vehicles and pustules which be un- 
doubtedly produtiOB in the skin, are, one and all. «yinptoiii8 of somu pecu- 
liar disordered condition of the aystem, which we arc as yet unable to 
explain," (p. 233.) We may believe this without oomuiitting ourselveB 
to the Hahnemaunl<: absurdity about Psora. The Sulphur which cui«e 
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the disease laaj be odmitlcd into the system bj alworption, wlioa applied 
extenia!l7. That it \a this Sulphur trbich kills the itch inseut ia an m- 
aumptiun not quite borne out b; the results of eipcrimcDt. M. QriS, 
of SordiDia, and Dr. Beniiet, of Edinburgh, hnre both succeeded id 
killing the vermin and removing eruptionH bj the simple application 
of Lard or Oil, which is supposed to kill the Acarus hj slopping its rp»- 
pirntorj pores. (^Monthly Journal, Jan. 18S0.) So it ma;, thej argue. 
after all, be the Lard which ii the efficacious ingredient in the Sulphur 



Some otter internal remetlies, and many other external 
applicationa, have been used in skin-diseaKes ; but tliose tbat I 
have mentioned are the only ones thiit appear to exert some- 
thing of a special action in all cases. Arsenic is perhaps the 
most universal in its application. It often happens that ffhen 
this remedy entirely fails, the eruption ia connected with a 
constitutional taint of Syphilis. When there ia a guspicion of 
this, such a remedy as Donovan's solution, containing both 
Arsenic and Mercury, ia peculiarly applicable, because capable 
of acting in a double way. This medicine also contains Iodine; 
and either this preparation, or the Iodide of Potassium, should 
be prescribed when the skin disease appears to he connected 
with a strumous diathesis. 

As soon as the course of Arsenic is found to produce swell- 
ing of the face, or irritation of the conjunctivae, symptoms 
which denote the saturation of the system with the remedy, its 
administration should be suspended for awhile. 

We have now concluded the subject of Hiematic medicines. 
I tave said that this class has been very generally neglected 
and overlooked by writers on the subject. For this reason, 
and because there are some ideas respecting their action which 
I have thought it worth while to work out and to investigate at 
some length, I have devoted more space to its elaboration thea 
I shall be able to spare for either of the remaining classes, io 
the consideration of which we are not likely to encounter 80 
many interesting and dcbateable points. 
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, VIII. — That a second vltms of medicinei, called Nbu- 
EOXICB, act by passing from the blood to the nervet or 
nervt-eentrea, which they influence. 

L 1. That of these some, called Stimulants, act eo as to exalt 
ous force, in general or in particular. 

k 2. That others, called KarcotiCS, act go at first to exalt 
nervous force, and then to depress it ; and have also a 
special influence on the intellectual part of the brain. 

L S. That others again, called Sedatives, act so as to depreit 
nenous force, in general or in particular. 

g investigsted at some length the action of Blood- 
iicines, we now commence the consideration of another 
of remedies, which differ very widely from the laat in 
leir mode of operation. 

. The action of HiematiCB ib slow, but more or leas durable, 
i it is evidenced in the blood ; and a change in the 
blood produced bj this action continues for a longer or a 
nhorter time. 

The action of Neurotics, or Nerve-raedioines, is rapid ; but 
[ ia transient, and is soon over. A Neurotic medicine does 
lot cause any change in the blood ; and it cannot remain in 
, but soon passes out. It ueis by contact with nerve, appa- 
Kntly producing no lasting change even in nerve-fibre : and 
t the cause of the action cannot remain, the effect also soon 
lasses away. Whereas Hcematics, durable agenta in the 
^lood, are used to counteract the causes of inveterate and 
ihronic disorders ; these Neurotics, which produce a transi- 
Ktory, but more or less forcible impression on the nervous sys- 
ro, are employed to rouse it when torpid, or to depress it 
^hen over-excited. Haematics are used to control diseases; 
Keurotics, to counteract symptoms. Rarely of use in chronic 
jfclood- disorders, they are given mostly in the temporary emer- 
l^encies of acute diseases. But it is obvious that even a tem- 
porary agent may prove of permanent efficacy by remedying a 
temporary emergency. 
17 
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It was feasible tu attempt aome ex^ilunatioD of the actions 
of medicines in the blooi), nucastonallj more or lusa analogous 
to known cljemical in8uences. But the agency of nei-ve-me- 
dicinea is of a far more incompreheneiblo kinJ. When we 
consider that little or uothing is known, or can be known, 
about the ultimate causes of sensation, or motion, or nerrouB 
excitement, there is no need for wonder that we find onraelrefl 
at a los9 to explain the operation of medicines that influence 
these conditions. 

Thus I must chiefly limit my remarks on Neurotica to de- 
fining what their action is, finding it impossible to state with 
certainty how they act. And the field of inquiry being so 
limited, it follows that there is much less to be said about 
them than had to be said of Hsematics. 

Nearly all the powerful poisons that act after passage into 
the blood, belong to this claaa. Their action in moat points 
of view is such aa completely to exceed our means of compre- 
hension. 

Sudden death may be produced by it. But there ia no 
apparent cause for this. We find no erosion or perforation 
of the coats of the stomach or intestines ; no mechanical dU- 
organization of the tissues, or chemical change in them; no 
hemorrhage, or vasculuj disease; no rupture of nerve-flbres, 
Whence then could death have arisen ? How could the mere 
presence of a few atoms in the blood, — half a grain, one- 
twentieth, or even one-fiftieth of a grain, — how could this ap- 
parently contemptible influence have produced so essential a 
derangement of the vital functions, as to stop them altogether t 
It is impossible to answer. 

The action of such remedies in the sudden causation or 
alleviation of nervous symptoms, when applied in the cure of 
disease, is equally wonderful. Hon are we to account for 
their dlfierent actions on difi'orent nerves? How is it that 
Opium contracts the pupil, and Belladonna dilates it? — that 
Digitalis afl'ects the heart, and Stramonium the Respiration? 
— that PruMsic acid will cause convulsions, and Uyoscyamns 



deliriam ? In what way are these various operations brought 
to pass? It is impossible to answer. 

Though it is, I say, quite impossible to frame for any one ■ 
of these questions a certain or satisfactory reply, on account 
of the manifest insufficiency of our acquaintance with the 
details of such actions as these, yet I may now venture to 
repeat an idea which I have already referred to at the com- 
menecmpnt of this Essay (p. 49), and state my belief in the 
bare possibility of the operations of Neurotic agents being 
explicable upon mechanical grounds. It la generally believed 
among scientific men that each particle of a compound body 
is made up of a namber of indivisible atoms, each of which 
is inconceivably minute in size. And as these compound 
bodies have each a peculiar chemical constitution, so must 
each of their ultimate parts be composed of a peculiar ar- 
rangement of simpler atoms, and thus have a certain shape 
of its own, more or less different from the shape of every 
other compound atom. Both the substance of a nerve, and 
the active part of a nerve-medicine, consipt of a number of 
definite compound atoms. And it is possible that the atom 
of a stimulant medicine may be of such a shape as that it 
shall be unable to coincide with, or to fit into, the series of 
atoms forming the sensitive surface of the nerve, and thus 
irritate this when brought into contact with it ; and that the 
compound atoms of a sedative may so arrange with these 
nerve particles as to fit among and extinguish the salient 
points, and annihilate their natural Bensibility. We learn 
from the phenomena of the senses that the nerves are very 
much under the influence of mechanical impulses of all kinds, 
and particularly minute and inappreciable impulses of this 
description. Another fact which gives additional credibility 
to such an idea is, that those Neurotic substances which are 
chemically alike are in general alike also in their influence on 



e particular way in which nerve-medicines affect different 
i of the nervous system might perhaps be explained by 
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i*upposing minuti? chemical differences in the composition of the 
atoms of which those parts are constructed, sufficient to alter 
their relations to the atoms of certain remedies. If we adopt 
the Atomic theory, we must perceive that no two chemical 
bodies can be precisely alike in the shapes of their particles. 
This variouB dissimilarity might throw some light upon the 
many shades of distinction between the operations of Neurotic 
medicines on different parts. Thus, as a general rule, both 
Morphia ^nd Atropia are paralyzers of motor nerves. But 
they do not act alike on the Ciliary nerves by which the mo- 
tions of the Iria are controlled. We may suppose that there 
is & certain chemical peculiarity in the particles of theae 
nerves, by which they are enabled to coincide with the atoms 
of Atropia, and are tltus blunted and paralyzed by them; but 
are, on the contrary, stimulated and excited by the atoms of 
Morphia., which have the contrary action, because unable, on 
account of their relative shape, to dovetail with these atoms. 

This idea is, as I have said, purely conjectural and fictitiooa, 
and is indeed likely to remain so ; for the thing ia not by its 
nature Biisceptiblu of proof, nor is It even possible to inquirfl 
into it. And I have only thought it worth while to explain it 
at length because it is desirable that every statement which » 
made, however improbable and unworthy of credence it may 
seem, should at least be placed in as clear a light as possible. 

A chemical theory has been lately suggested to account for 
the action of Narcotics in particular. It is an explanation to 
which I cannot give my own adhesion. (See below.) 

The action of a Neurotic is readily distinguished from that 
of Hiematic medicines by the fact of its exerting a rapid and 
well-marked influence of some kind on the nervous system. 
Aa it is impossible that the medicines contained in this clasi 
should remain in the blood, they therefore pass out of thi 
blood through the glands, and in so doing generally act ai 
Eliminntives. This their secondary action will be Eubse>. 
quently considered. It is generally of less importaoce tbi 
their action on nerve; with the exception of some which, 



tile oils and resins, exert a very feeble Neurotic action, bat 
are comparatively powerful as Elirainatives. In this case ihe 
secondary action becomes the more important of the two. 

As regards the effeut on the ayEtemg of differcaC animala, or different 
humua beingfl, we find a far greater varietj uf aetion amoug NeurotioB 
than amnii^ Fliematica. The rcaHon of this is simple. With an HiemaUo 
the vnrieC; uf action dopands chiefly or solely im the THrjing condilinna 
of abwrplion. When it bfw once entered the blood, the operation uf the 
agent, being qnaai -chemical, is subject to fiied laws, and exertwd in all 
cases the same. There is no possibilit; uf the syvtoni becoming aeeus- 
tomed. or insusceptible, to the poisdniiua aotioo of such a drug. But 
Derre-medicines dieplajr no such invuriabilitj of action. Acuording as 
the nervnus sjsteai, on which aliine the; ai't, is susceptible or nthenrise. 
sn are thwy powerful, or Ihe reverse. Thus Opium, which is pulsonuus 
to man, is innocuous to certain quadrupeds. Quassia, which Co the hu- 
man system u not NBurotic, becuoies so to the synlem of insects. And 
as the nerves become habituated t<i the action uf such an agent, they 
are enabled lo hear it hotter. It is nut chemical, but dynamical, or 
dependent un vital excitability. Thia explains what is called the tolera- 
tion of nerve-medicines, observed when the samii drug bas been given fur 



The most dangerous symptoms of disefiae are evidenced in 
the nervous Bysiem. Neurotics are employed to control these 
symptoms as they arisL>, but Hsematica are used to combat the 
cause of the disorder. As to their relative efficacy, there is 
an advantage and a disadvantage on each side. On the one 
hand, nerve-medicines are more numerous and more powerful 
than blood-raedicines, and thus in the control of Bymploma 
they are wielded with more immediate certainty than the 
others in the counteraction of diseases. On the other hand, 
the symptom that is dreaded is only relieved for a time by 
the Neurotic remedy, while the morbid condition that caused 
it continues, and will perhaps cause it again; but when a 
disorder ia remedied by the employment of Haematic me- 
dicines, it is more or leaa pei'Uianently cured and put an 
lud to. 
In the above Proposition, I have endeavoured to state as 
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mucli as we know with certainty of the action of Neurotics. 
To thia certainty I have already ventured to add a Eurmiee, 
on which no certain reliance can be placed. But even if the 
theory of the action bj atomic shapes should be rejected as 
improbable, because affording too easy an explanation of a 
naturally inscrutable operation, it would still seem likely that 
these medicines may take effect by exerting some minnte and 
imperceptible influence on nerve-fibre, or producing in it some 
ina pp re ciabl(K.d is organization or change, which has the efiect 
of altering the natural performance of its functions. The 
effect of mechanical concussion or ehock, which may produce 
death by minutely disarninging the particles of the nervous 
centres, presents an obvious analogy to the sudden and re- 
markable action of some nerve-poisons. 

Ilaving offered these vague suggestions as to the ultimate 
modng operandi of Neurotics, I will now proceed to divide the 
Proposition in which their more obvious action has been stated 
into a number of minor propositions. These apply to the 
whole class. The three divisions will be afterwards shortly 
considered separately. 

m. p. 1. — That Neurotics are medicines which pass into the 

blood. 
wi. ^. 2, — That their action is evidenced by a change in one 

or more of those functions which are attributed to 

the nervous system. 
m. p. 3, — That it is necessary that they should pass from the 

blood to that part of the nervous system which ia 

inBuenced hy them. 
Bi. p. 4. — That they arc of use in an over-excited or depressed 

state of the nervous system. 
m. p. 5. — That they are transitory in action, and cannot re- 
main in the blood. 

Some space and labour was required in the proof of the 
minor propositions relating to Hematics, for among them vere 



NBDBOTICe, 263 

mcliided some things thiit are not universally acknowledged; 
but the above account of the action of Neurotics concerns 
matters that are very generally admitted, and will not occupy 
OB nearly so long in its discussion. 

In the first place, it is affirmed that Neurotic medicines pass 
into the blood. In the consideration of Prop. II- it was 
shown that all of them, — whether vegetable alkaloids, volatile 
oils, resins, or mineral substances, — were more or less capable 
of being absorbed. That they do pass into the hlood in proved 
by the fact that many of thera have been detected there, as 
well as found in the secretions into which they must Uave • 
entered from the blood. Ammonia, Hydrocyanic acid. Anti- 
mony, Asafcetida, Turpentine, Alcohol, and Camphor, — all of 
which are Neurotic agents, — have been chemically detected in 
the blood by Tiederaann and Gmelin. A still larger number 
have been discovered in the urine by Wiihlcr, particularly of 
volatile oils, and odorous principles. The active principles of 
Opium, Belladonna, Stramonium, and Henbane, have been 
detected in the same secretion by others. 

Thus Neurotics pass into the blood. That they act after 
this absorption, and not by contact with the mucous surface, 
was proved in the consideration of Prop. I. 

The second minor proposition is home out even hy the 
names by which the recognized action of these medicines is 
distingiiislied. Considered as a class, they have no action on 
the blood, but their influence is quickly and obviously exerted 
on the nervous system, or on the vital functions which are 
universally attributed to that part of the animal frame. 
Stimulants are so called because they arc found by experience 
to e.xalt nervous force; Sediitives, because they depress it. 
Thus Ammonia is given to prevent Syncope, caused by a 
weakness or failure in power of the nerves of the heart; and 
Aconite is prescribed to relieve pain, caused by an over-ex- 
citement of the sensory nerves. Though in these examples 
Ammonia acts on the centre, and Aconite on the peripheral 
nerves, yet they are both capable of exalting or of depressing 
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nervous force in general. But neither Stimulants nor Seda- 
tives, aa defined by me, exert anj marked influence on tlie 
intellectnal part of the brain. They do not affect the phe- 
nomena of mind, or of the four special senses which are im- 
mediately associated nith it. This influenoe is confined to the 
intermediate division of Nerve- nedieines, called Karcotics. 
Their general action is evidenced by a abort or long primary 
stimulation, — and a subsequent depression of nervous force, 
which is also of variable intensity. At the same time they 
affect the mind in various ways; exciting it, confusing it, or 
• lulluig it. Opium and Alcohol are examples of Narcotics. 
These distinctions are in moat cases obvioas and well defined.* 
The third minor proposition repeats the rule of local access, 
which has already been enforced in treating of the fifth pro- 
position. It was not necessary to mitintain this in the case 
of medicines acting on the blood ; but Neurotic agents must 
be shown to operate locally on the various nervous organs. I 
• I huve JQBt anid that Neurotic miidicinea inauonot those functions which 
are ntlributed to iho nervous B)-atcm, Thej net directly upon tlia nerve*. A 
(Olution or Hoiphia, applied to u motor n«rve, prevgnU it from conducting ■ 
TOtitional impulse ; n Bolution of Slrjchnia, similarly applied, ini-TeaAes nnd 
exBiM Uiai impulae, so ns to couae convulsions. TUua there cnu be no reaaon- 
Hblc doubt ihnt they aclunlly iuQuence the nerves. But it it worth while to 
notice here tbo curioug fart thut Narcotic agen» linve been Touud lo paralyi* 
the irTitable or coutractile tissues o( certain vegelables. Professor UsrcM of 
Geneva first noticed Ibat llie v.'kpoun of cbloroform and ether nflected the iMf 
of Ibe senBilive-jilnnt so ns tu prevent it from coutrncting at the touchi bnl 
wilbout at the Banie time perceptibly injuring its structure. I have produced 
the eame effect on a epeciea of Acacia, wbicb nntumlly closes its leavea at th« 
■pproacb of night. The leaf experimented on reuiained open, while Ibe ath«n 
closed. After a certain time it recovered. Solutions of Morphia, Corns nnd 
other sedatives, have been found to produce the same result Xow [be ex- 
istence in plants of nervous tissues is not usually admitted. How then art 
we to explain the analogons action of these paralyzing Neurotics on animal* 
and vegetables T Possibly tbey may bo capable of acting directly on eontnts- 
Ille or irritable tissues in both cases, without necessarily inQuinciug the nervM 
in order lo prodnce pnralyais. But Strychnia, which of all medicines exertl 
the most pawerfal Influence (stitnulani) over the mnaculnr system, has beeB 
deiennined by the experiment* of Mnllcucci lo net on the nerves only,— an4 
not on the mnscles, except through (.be former. 
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ff^my to repeat the arguments which were urged before. 
It is proved that the action of nerve-medicines cannot be 
propngatcd by nervous connection, but that paaaage in the 
circulation is necessary ; that the course of the latter is suffi- 
ciently rapid to account even for the action of Hydrocyanic 
Acid; and that, however near a medicine be introduced to a 
nervous organ, it does not affect it unless it be allowed to 
reach it. The nerves are not naturally constituted for the 
conduction of medicinal impreaaions. but only for the passage 
of impulses of volition, aensation, or motion. And this evi- 
dently forma a powerful safeguard to the system against the 
effectB of a poison. The assertion is farther maintained by 
the fact that the action of a Neurotic, when applied topically 
to the part which it tends to influence, is the same as that 
which ia exerted by it on the same part after absorption. 
Opium, Strychnia, or Aconite, will evidence their peculiar 
action, when applied to a hare nerve. And lastly, aome nerve- 
medicines have actually been found after death in the sub- 
stance of those nerves and centres which have been affected 
by thera during life. 

The use of these medicines in the treatment of disease is 
ined in the fourth minor proposition. They hove, I believe, 
influence in the blood. They are not employed in alow or 
long-continuing diseases. Their applications depend on their 
known physiological tendencies, already stated. Abnormal 
deviations from the proper functions of the nervous system are 
rectified by means of the influence which they exert over the 
nervous organs. 

When the powers of life are sinking, the nervous force on 
life depends may perhaps be roused by a strong Stimn- 
it, and maintained by its repetition. Sometimes the emer- 
incy may be thus postponed, and the danger escaped. 
In violent inflammationa and fevers, when the action of the 
art is so violent, and the nerves that control it ao excited, 
to place life in peril, wo may do good by the administration 
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of a Sedative, such as Antimony or Digitalis, by which the 
nervous force may be reduced to its proper level. 

Narcotics are used in various cases, to cause sleep, or to 
quiet mental irritability. Both these and Sedatives are em- 
ployed to alleviate the different kinds of pain. 

Neurotics are thus applied to various symptoms, and to many 
disorders. The different modes of action will be detailed more 
at length presently. It inuat be remembered that all these ac- 
tions, powerful though they may be, are transitory. The effect 
produced on the nerve is not a lasting one, and no essential 
change in the blood is effected by true Neurotics. They are 
not natural elements of this fluid, but must quicltly pass out of 
it ; and they having thus left it, their action also is over. Thus 
the truth of the 6fth minor proposition is plain. 

I will now attempt to give a brief but distinct account of 
the three divisions into which I have divided this class of me- 
dicines. 

The first division, and the simplest in action, is that of Sti- 
mulants. 



STIMDLANTS. 

Stimulants are medicines which pass from the blood to 
the nerves or nerve-centres, and act on them so as to exalt 
nervous force, in general or in particular. That is, they may 
extend their operation more or less to the whole nervous system, 
having a general tendency to communicate nervous energy; 
or they may confine their action to particular departments of 
this system, having no manifest influence on other parts. On 
referring to the arrangement at the commencement of the 
Essay, it will be seen that stimulants are subdivided, according 
to whether their action is thus extended or confined. 



STIMULANTU. 



Ord. 1, Stimulantia generalia. 
Ord. 2, Stimulantia spccifica. 



NEUROTICS, — DIV. 
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The first order includes all the medicines that are commonly 
I understood to be Stimulants. But as the remedies of the 
id order obviously exert nervous force, the term ap- 
plied to the others on that ground could not consistently be 
withheld from them, although their action is more limited and 
locftl in its nature, being conSned to a certain part of the 
body, and to certain nerves. The same remark may be made 
of the order of Special Sedatives, vhich will soon have to be 
considered. 



Ord. I. General STiMOLiSTS. 

(Mineral Substances, — Ammonia and its Carbonates. Phos- 
phorus. 
[ Animal Substances. — Mask, and Castor. 

Vegetables containing volatile oils. — The aromatic Labiate, 
CompoBitfD, and Umbellifene. Cloves and Nutmeg. Cin- 
namon, Cassia, Sassafras. Rue, Barosma. The Auran- 
tiacete. Canella. Valerian. Mustard. Cajuput and Pi- 
menta. Hops. Juniper. Turpentine. Cardamom. Onion. 

Vegetables containing acrid principles. — Senega. Horse- 
radish. Sorpentary. Cascarilla. Pepper. Contrajerva, 
Ginger. Capsicum. Mezereon. 

Resinous Substances. — Guiaeum. Mastich, Olibanura, Myrrh, 
Elemi. Copaiba. Peru, Tolu. Asafcetida, Ammoniacum, 
Galbanum. Benzoin, Storax. Pine resin.) 

This list of Genera) Stimulants is long, but it might even 
' be further extended. The majority are produced by the vege- 
table kingdom. The acrid principles to which some owe their 
power are intermediate In nature between volatile oils and 
I resins. Some of them are volatile, like the former; others 
I'fixed, like the latter. Some of the resinous products contain 
I a volatile oil. The principles of Capsicum and Mezereon 
I «re very similar in their chemical nature to the true resins. 
|(Fu2e page 95.) 
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These remedies differ very much in power, but their influ- 
ence is tiie same in character. They exalt nervous force in 
general. They seem to act on the whole nervous system ; 
but their most obvious notion is to increase the force and fre- 
quency of the pnlae, and to invigorate the eirculHtion,* They 
are not, for the most part, very powerful medicines ; and their 
action is seldom so violent as to be succeeded by much reac- 
tion. They improve digestion for a time, by a stimulation of 
the sympathetic nerves of the stomach and oiher viscera. 
In large doses, they are irritants, and may impair the digestive 
powers, and cause headache. Though possessing no marked 
stimulant power over the function of mind, like that of the 
Inebriant Narcotics, jot they certainly exalt the activity of 
the brain, along with the other nervous forces. 

Dr. Pereira classes the majority of Stimulants among 
Ganglionics, considering that they only act on parts supplied 
by the aympathotie system of nerves. But this view of their 
operation appears to me to be too limited : for all of them 
seem to have a certain action on the brain. 

Thus Ammonia is used in Syncope, a state which no doubt 
depends upon a shock received by the brain. And there are 
several things which show that it relieves this state more by 
stimulating the brain than by merely rousing the heart and 
vaaculur system. It is fonnd to be most effectual when inhaled 
through the nose ; by which means it could easily pass at once 
into the cerebral circulation.t Dr. Pereira thinks that when 
administered in the lii)uid form it can only pass into the blood 
as a salt, being neutralized by the stomach-acid. In thi« case 
it could only act before absorption. But it is probable that 

* " SumnlaiOTi, bj aSccUng the nertes, promoM *■ more pleatifol tnttliim 
and /loa of spirits, whence tbc beut obutiiu a graalGr /oret." — BatrhaaM, 
Patten of Mtditina." 

t Dr. UiKlBgui prefers to believe tbul It ncti, «bca inhslpd, " on tha brarl 
kud respintinn, b; a re&ei propngutioa of its ptinttvnl imprcBsioa on the tiajoJ 
bmncbea of tbe fillb pnir," but be acknowledgri tbul wbcn taicen ialo tbc 
Itomacb it acts sSfxt ubsorptioD. There iccms to be some inconBiBtBDCf is 
Ibis. 
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i IB too diffusible and too rapidly absorbed to be entirely so 
{neutralized; and besides, ita operation when inhaled it: the ' 

) as when ingested, which seems to point to an agency 
after absorption in the latter cane. For when inhaled, itjnust 
be absorbed in the free state. And to suppose that it acts 

^by stimulating the nerves of the stomach only, ia to receive a 
tbing for which we find no parallel in the action of medicines. 
^{Vide Prop. I.) 
Ammonia has been used with advantage in the prevention 
of Epileptic fits, being given just before their expected occur- 
rence. It could hardly be of use in this disorder unless it 
affected the brain. And of all agents it has the greatest 
power of removing the excitement or stupefaction produced 
by the action on the brain of Inebriant Narcotics, such as 
Alcohol.* 

Other General Stimulants manifest this action on the brain 
to a greater or less degree. 

Phosphorus is a Stimulant. In small doses it quickens the 
pulse. It somewhat heightens the mental activity. It is said 
also to have an aphrodisiac operation due to its powers as a 
^cerebral excitor. Volatile oils possess a certain influence over 
[ the functions of the brain, as well as those of the organic 
nerves. Cajuput oil has been used in Hysteria ; employed to 
control various spasmodic movements; and administered in 
Typhoid fevers and Asiatic Cholera, to communicate nervous 
power. The fetid gum resins are well known as Antispas- 
modics. The spasms which these medicines relieve are due to 
a fault in the nervous polarity, commencing generally in the 
brain or nerve- centres, — and are more or less subdued by 
general stimulators of the nervous functions. Copaiba, au 
oleo-resio, may cause a general febrile condition, accompanied 
with head-ache, — when given in large doses. 

So obvious is the cerebral power of some volatile oils, that 
Turpentine, in large doses, has been known to produce inebri- 
ation. It is not generally used for its Neurotic powers, but as 
* S«e Journal de ChimU MidkaU, Not. !894. 
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» PtirgKtire or a Diuretic; or ebe it might have been classed 
Mnong loebmnt Narcotics. I have enonierated it above 
sittuitfE volatile oils. It maj be regarded as transitional between 
truu^tiniulints and Narcotics. 

Uu6l General Stimulants are without &aj marked inflaence 
ou ihv mind ; but stimulate the organic and merely animal 
function of the brain, and of the sympathetic nerve throaghout 
th« system- 

CwDcluiUng that General Stimulants have all more or leas 
the power of exalting nervous force in general, we have still to 
con»iilrr soinv other questions relating to their action. 

It is mainiained by some that Stimulants have ftimply the 
power of ealling forth the nervous force which already exists 
in the system, and that they cannot create any more in ad- 
dition to this. But if this were the cnse. then the reaction, 
or subsequent failure of nervous power, ought to be exactly 
«<(uivalent to the first temporary increase of that power; 
usuming this increase to have been simply abstracted from 
tll« natural rt;sources. Sut we do not find it to be so. The 
reaction from the effect of a Stimulant is always very slight, 
uid often quite imperceptible. 

And there seems to be no ft priori reason why we ehotild 
not actually cause nervous force to be generated. We know 
thai a t;alvanie current, or even a mechanical cause, may in- 
<Auov it to btf suddenly and poworfully manifested. I believe 
tkwl ft Stimulant is able actually to produce nervous action ; 
^hapa by an irritative operation upon nerve-fibre. So by 
iMuUitiwlly repeating the dose of a Stimulant, as Ammonia 
mt tbituil^v, it is ptMsiblc to maintain the circulation and ner- 
\m» iitvi^gy «l • cvrlnin level, without the occurrence of any 
it*MUWvh fW R M'lwiilerable period. 

)fbt4 »• wual '«ke fftre not to confound nervous force with 
«4iM' ,'w*w. Thf foruior may he very much increased, as in 
^1^ iulUutw«Wuy fevffr, without a corresponding increase of 
^ teHW< 'tV Advantage of a Stimulant is regulated by this 
Vtllty ^itut lh«»* la a failure in vital energy, no Stimulant 
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■will serve to prolong life, for it cannot communicate fresh 
vital power. But tliere may bo no such failure of vitui energy, 
and jet a sudJen or accidental deficiency of nervous force may 
serve to peril the continuance of health, or even the tenure of 
life. For a certain degree of this nervous force is necessary 
both for life and health. When it is diminished, all the func- 
tionH must suffer ; when it fails entirely the circulation must 
Btop. and death ensues. It is in these cases that a Stimulant 
medicine is appropriate. It does not do good by communi- 
cating vital energy, but by remedying the want of nervous 
action, by which want the manifestation of the rital energy is 
subdued. This must always be borne in mind when the ap- 
plicability of Stimulants is under consideration. 

Some writers have complicated the subject by classing as 
Stimulants all medicines which tend, directly or indirectly, to 
communicate vital strength; as Tonics, and remedies which 
counteract morbid depressing causes. This is in direct con- 
tradiction to the rule given above. True Stimulants are only 
of use by counteracting that failure of nervous force which 
binders the manifestation of the vital strength which is stored 
up somewhere in the system. For I have just observed, that 
to exalt nervous force is not necessarily to exalt vital force, 
but that anything which tends to destroy the former must at 
length repress and extinguish the latter. 

The above considerations apply to the action of these Sti- 
mulants on the powers of the system generally. But they 
may act locally. Thus, in moderate doses they promote diges- 
tion, by acting on the nerves of the stomach and intestinal 
oanal. They increase most of the secretions in passing through 
the glands in the blood. In both cases they exalt nervous 
force; but in the latter case their action is of a particular 
nature, and will be treated of when they are considered under 
the title of EHminative medicines. 

To impress the system generally, Stimulants are used when 
there is a failure of nervous force on account of some sudden 
and acute disorder, without any material undermining of the 
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vital eiiergi*!s. In long Chronic cases, where there is real and 
manifest vital dehility. Tonics or blood -medicines nre retiaired. 
But in such a case as sj-ncope, or stoppage of the heart on 
account of s sudden nervous shock, Stimulants are particu- 
larly appropriate ; also, in the latter stage of Typhoid fe'Vffl', 
or of asthenic Pneumonia, or of Cholera, where the existeoce 
of life is endangered by a great loss of nervous power. In 
spasmodic diaeases, as Hysteria, where the health is deterio- 
rated on account of a derangement of the nervous functioiu, 
Stimulants may be of use. 

Such then oppeura to be the modu» operandi, and such are 
the chief applications, of the remedies belonging to the order 
of General Stimulants. Those of the next order exert an mo- 
tion of the same kind, but their field of operation is on & toore 
confined scale. 

Ord. II. Special Stimulants. 

(Strychnia. Brucia. Toxicodendron. Veratria, Ergot *f 
Rye. Borax. Rue. Uva Ursi?) 

These are medicines which pass from the hlood to the nervea 
or nerve-centres, and act ao as to exalt the energy of particu- 
lar nerves or seta of nerves. They do not affect the whole 
nervous system ; bui they operate on one set of nerves in the 
same way that General Stimulants operate on all, though 
usually with greater energy. 

The causes of auch a localized action are hid in ob^iourity; 
but it has already been hinted that they may perhaps be 
partly accounted for by the differences in chemical or mecha- 
nical strncture existing between different parts of the Dervoos 
system. 

Strychnia, the alkaloid and chief active principle of Max 
Vomica, acts as a Special Stimulant, chiefly to the spina] cord 
and the nervea that proceed from it. Its operation is mainly 
exerted upon the motor branchea. Thus in large dosvs it 
causes a spasmodic and powerful contraction of the muscles of 
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^ike trunk, and may even produce death by rendering respira- 
impoaaible.* Its action is propagated from a motor nerve 
to a muscle, and is kept up for some time. Matteucchi has 
kprored that it is the Qcrve. and not the muscle itself, whose 

iclion is excited by the medicine. In small doses Strychnia 

useful in certain cases of paralysis. Two things are neces- 
sary in order that it may act efficiently, The muscles of the 
part must be whole and sound ; for if destroyed by excessive 
«trophy or fatty degeneration, they cannot he roused by any 

mulue. The nerve, loo, and the centre from which it origi- 

ites must be aoand, or else the medicinal impulse cannot be 
conducted along it. These two conditions can only concur in 
paralysis from disuse, t. e... when the incapacity to move a limb 
depends merely upon its having long been in a state of inac- 
tivity, but when the lesion of the centre which caused the para- 
lysis has at length sufficiently healed, and the nerve is now in 
a fit state to conduct a motor impulse. 

Strychnia has no operation on the intellectual functions; 
neither does it act upon the sympathetic nerves of the heart 
and arteries, 80 as to quicken the pulse, like ordinary stimu- 
lants. It exalts sensibility as well as irritability, but not so 
powerfully. It is a Special Stimulant to the motor and sen- 
sory nerves throughout the body. Acting upon the spinal 
cord, it tends thus to exalt reflex action, which is derived from 
that centre. In small doses it appears to promote digestion, 
and may peijiapa act upon the ganglionic nerves supplied to 
the stomach. 

Brucia, which is the other alkaloid of Nux Vomica, — and 
the leaves of the Rhus Toxicodendron, — resembles Strychnia 
in their action, but are less powerful. 

Veralria has a stimnlant action of the same kind. The ope- 

rtion of this alkaloid has been examined by Messrs. Faivre 
* The lelanus produced bj SlrjcboiA is dietingnUbed ttoat that of ■<''"f 
Dj thu snddeaaess and rapid auccessioa ' of mrulied lymptomi; and bj opift- 
ibo(ono9 being quick.); produced, instead of iu being preceded for iom« time 
by iQckjimr. (See Slrjichma, Chap. IV.) 

18 
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and Leblanc. Tliey find that it excites tlie muscular aystem 
of the intestines, causing tenesmus and colic, trtiich are aiuv 
ceeded by exhaustion. It also, in poisonous doses, canRes tc> 
tantc spasiDS like those of Strychnia. [OomUt rendu*, No. 25, 
Dee. 1854.) 

Ergot of Rye is a Stimulant to the muscular nerves of tli* 
Uterus of the female, but to no other nerves in anj marked 
degree. Borax and Rue possess a similar action, but are not 
BO efficient. 

Wben labour is retarded on account of an atony or dcbilitj 
of the Uterine muscle, and when also there is no obstruction (V 
danger which can result from bringing on contraction, Ergot 
supplies us with a ready and effectual means of doing tbie. It 
is also efficacious in cases of uterine hemorrhage, because the 
open mouths of the bleeding veins In the wall of the uteniB an 
olosed by the contraction which it causes. 

Wbcu given in an overdose, Ergot has a dangerous action 
on the brain, producing at some times narcotism, at other 
times syneope. But this ia not the effect for which it ie em- 
ployed, and ia altogether distinct from it:^ operation as a Special 
Stimulant, which is exerted only upon the ganglionic nerves of 
the muscular uterus. In small dosea it produces do other 
elTect than this. 

Like the other medicines of this order, Ergot is not u 
excitor of the heart and circulation. Its stimulant action ii 
etrictly local in its nature. 

Mr. Harris, of Virginia, slates that Uva Ursi has a power 
over the uterus which resembles that of Ergot. 



NARCOTICS. 

This, the second division of Neurotic medicines, is in one 
sense intermediate between the other two divisions, but ia 
another sense different from both of them. Narcotics 
deGued to be medicines which pass from the blood to ih» 
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nerres or nerre-centree ; which act so as 6rst to exalt nervous 
force, and then to depress it ; and have also a special action on 
the intellectual part of the brain. 

This primary exaltation of nervous force is produced by 
Bome to H. very considerable extent, but by others very slightly. 
Of the three orders into which I have divided Narcotics, 
which are named from their respective actions upon the brain, 
Inebrianta cause moat, and Delirianta least, of this primary 
stimulation. In the second place, Narcotics depress nervous 
influence. This depression is not in a direct, but in an in- 
verse ratio to the primary stimulation. Thu less the one, the 
greater the other. Thus the depression cannot be considered 
as the mere reaction from the stimulation, as supposed by Dr. 
Brown, for there wonld be then a direct relation between the 
two effects. But we find that the exhilarating action of Alco- 
hol may often be followed by no ntanifost depression; and 
that Belladonna, which scarcely stimulates at all, exerts a very 
sensible depressing influence. 

Regarded simply in their action on nervous force generally, 
the medicines of the first order of Narcotics would approach 
very nearly to Stimulants, and those of the third order to 
Sedatives. But Narcotics have all a power which is possessed 
by neither of the other divisions. 

They influence the intellectual functions, i. e. the mind, 
and the physical ties by which mind is connected with matter. 
These physical ties are, — the functions of vulition and sensa- 
tion, by which the mind is connected with the body, moving it 
or feeling it ; and the five senses, by which the mind, through 
the body, ia connected with external things. These intellee- 
tnui ])roperiies, the centre of which is the brain, are more or 
less affected by Narcotic medicines. The first action of the 
latter is to exalt these functions, just as they first exalt nervous 
force in general. The degree of this exaltation varies, as in 
the former case. Inebriants stimulate the mind to a coneider- 
able degree ; Soporifics less ; and Deliriants possess least 
this primary exciting power. But it is in their secoodi 
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and Leblanc. They find that it excites the muscular e;et«m 
of the intestines, causing tenesmus and colic, irhicb are sue- 
cccded b; exhaustion. It also, in poisonous doses, canines t»- 
tanic spasms like those of Strychnia. (C'omtes rendu*. No. 25, 
Dec. 1854.) 

Ergot of K;e is a Stimulant to the muscular nerves of tha 
Uterus of the female, but to no other nerves in any marked 
degree. Borax and Rue possess a similar action, bat are not 
BO efficient. 

When labour is retarded on account of an atony or debility 
of the Uterine muscle, and when also there is no obstruction or 
danger which can result from bringing on contraction, Ergot 
supplies us with a rendy and cfieetual means of doing this. It 
is also efficacious in cases of uterine hemorrhage, because the 
open mouths of the bleeding veins in the wall of the uterus are 
closed by the contraction which it causes. 

When given in an overdose, Ergot has a dangerous action 
on the brain, producing at some times narcotisni, at Other 
times syncope. But this is not the efi'ect for which it is 
ployed, and is aUogether distinct from its operation as a Spedal 
Stimulant, which is exerted only upon the gangliuuio nerves of 
the muscular uterus. In small doses it produces no otber 
effect than this. 

Like the other medicines of this order, Ergot is oot ai 
excitor of the heart and circulation. Its stimulant action a 
strictly local in its nature. 

Mr. Harris, of Virginia, states that Uva Ursi has a power 
over the uterus which resembles that of Ergot. 



NARCOTICS. 

This, the second division of Neurotic medicines, ia in on« 
sense intermediate between the other two divisions, but in 
another sense different from both of them. Narcotics are 
defined to be medicines which pa^ from the blood to the 
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nerves or nerTe-centreB ; which act ao aa firat to exalt nervooB 
force, and then to depress it ; and have also a special action on 
the intellectual part of the brain. 

This primary exaltation of nervous force is produced by 
some to a very considerable extent, but by others very slightly. 
Of the three orders into which I have divided Narcotics. 
which are named from their respective actions upon the brain, 
Inebriants cauae most, and Deliriants least, of this primary 
stimulation. In the second place, Narcotics depress nervous 
inBuence. This depression is not in a direct, but in an in- 
verse ratio to the primary stimulation. The less the one, the 
greater the other. Thus the depression cannot be considered 
as the mere reaction from the stimulation, as supposed by Dr. 
Brown, for there would he then a direct relation between the 
two effects. But we find that the exhilarating action of Alco- 
hol may often be followed by no manifest depression; and 
that Belladonna, which scarcely stimulates at all, exerts a very 
sensible depressing influence. 

Begarded simply in their action on nervous force generally, 
the medicines of the firat order of Narcolica would approach 
very nearly to Stimulants, and those of the third order to 
Sedatives. But Narcotics have all a power which is possessed 
by neither of the other divisions. 

They influence the intellectual functions, i. e. the mind, 
and the physical ties by which mind is connected with matter. 
These physical ties are, — the functions of volition and sensa- 
tion, by which the mind is connected with the body, moving it 
or feeling it ; and the 6ve senses, by which the mind, through 
the body, is connected with externa! things. These intellec- 
tual properties, the centre of which is the brain, are more or 
less affected by Narcotic medicines. The first action of the 
latter is to exalt these functions, just as they first exalt nervous 
force in general. The degree of this exaltation varies, as in 
the former case. Inebriants stimulate the mind to a consider- 
able degree ; Soporifics less ; and Deliriants possess least of 
this primary exciting power. But it is in their secondary 



278 



ACTION OF HEDTCIKBS. 



into th(^ bloixl. doos not exceed four groinB, — a quantity quite insignili- 
cant in ooDipitriBon with the oijgen abaorbod bj the lungs. Suoh Bitnpla. 
facta are fatnl I" the theory of Liehig. It can only, in my epinion, 
apply lo BHcli apenta as Sulphuretted Ilydrogen gas, which, by their 
entry into the bliicid, and their obviauB ubemical tendency to eombine 
suddenly with osyRen, may cause death by Ihis appropriation of the yital 
element. 

That thcue inebriant tuedit^iDeB, as well as Narcotics in je^neral, operate 
by retarding the combination ofotygen with the tinsuta, by some chemtco- 
dynamical influence, without themsolTes uniting with uiygen, is a pro- 
puBition more difficult lo guiusay. 

Prout, Liebig, and BSoker have found that the amount of Carbooia 

auid gas exhaled by the lungs is diminished under the influenue of Alco- 
hol. Dr. Snow has proved that the same diminution results ^m Ibe in- 
halatioD of Cliioroform and Ether. It haa been remarked by Profesaur 
Graham that the presence in the air of the vapour of Ether will retard or 
prevent that slow oiydation of phosphorus to which its luminons ap- 
pearance is owing. 

Putting together such facts as tht'so, Dr. Snow biw proceeded to de- 
duce from them an ingenious theory of the action of Narcotic and Sed»- 
tive medicines. To use his own words, he conceives " that these sub- 
atanoce modify, and in larger quantities arrest, the animal functitms, in 
the same wny and by the some power that they modify and arrest 
combuslion, the slow oiydation of phosphorous, and other kinds of oxj- 
datiou unconnected with the living body, when they are mixed m Mr- 
lain quantities with the atmospheric air." He supposes that all the 
animal functions are osHeniially connected with the prooesses of oxy- 
dation going on in the syBl«m. {Medii^l Gazettt, 1S51.) Soma sUeas 
is laid on the power of these substances to arrest putrefaction (a prooeat 
iif oxydatiDnj in animal bxties. But, to speak now only of those Tolar 
ule narcotics lo which the above theory was, in the first instasoo, n- 
Btricted, it may be urged that alcohol arrests putrefaction by coagu- 
lating albumen, and not by preventing oiydation; that if Chloroform 
eierte the same action, it does not do ho, as niigbl be inferred, in the 
ratio of its therapeutic power; and that Creosole. Alum, Sulphate of 
Copper, Acetic acid, and other various material!!, arc powerful in con- 
trolling putrefaction, but are not narcotic in any marked eenae. 

.\gain, it is nrged (hat Cold and obstructive respiration, both of whtoh 
binder the oxydiiing or cntoriSc process in the btuod, operate on lb* 
Tit«l powers after the manner of Narootics. But, by hindering rotpm- 
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an AccumuUtion in the blood of Carbanie Acid, i*tiicb 
I iBOonrettKed by all Ui l>e iWetf a narcotic potHon. 

Thia diacuBBJcn coni'-erna the prelimiDaries udI;. Agniuat Che theory 
^«r Narvotiu action by Disoxygen&tioo, as maintained by Snow, Hialbc, 
I Sobert, and oChera, nmny strong ubjeotiuaH mny, I think, be urged. 

1, In the first place, it may be affirmed that there in no chemical ana- 
logy between iuebriants and other narcotics or aedativea. The former 
do not eonlain nitrogen ; in the latter it is a frequent iogreilionl. Be- 
tween the Tulatile compounds of Ethjle and Furmjle. on the one hand, 
and Buch a substance as Hydrooyanic acid on the other, there ia little 
enough of chemical aimilarity: and between either uf tlieae and the 
alkaloids. Morphia and Aconitina, there ia no reaemblaoce at all in che- 
mical etnicture or affiultj. And whatever may be thouj^ht of the Al- 
cohol aeries, I deny altogether that these alkaloids eiert any kind of 
influence on the process uf oxydation. But the propoaers of this theory 
have duubtleaa peri^eived that if not extended to all narcotica, it cannot 
in reason be applied to any of their number. 

2. I think it mit; further be urged that, far too mncfa l|aB been aud of 
'ttfl action of snch agents as Ether in hindering combuHtiun. (It may 
lo remarked that Alcohol hardly binders it at all, and Chloroform itself 
irill not prevent theoiydation of Phoaphorua.) All gaaoa and liquida 
wliich do not support combustion retard in a mrt of mechanical way the 
combinatioD of oxygen with other aubatanoea. They simply interpose 
their particlea between Ihe oxygen and the matter to be burnt. I con- 
Mive that this ia the whole explanation of the action of aomc voladle 

retarding oxydation out of the body. When we wish to 
r'pFOtect the protu-aalts of Iron from the oxydation to which they arc espft- 
lly liable, we do it beat by rubbing them with sugar, which serves 
protect their particles from the air. Is sugar a narcotic 1 
(Mialbe, who argues with much ingenuity for the disoiygenation 
leory, admits that the volatile oils should exert the same action as the 
sloohoUc series. But we know that few of them are narcotio, and scarce 
any poisonous.) 

• 3. Narcotics and sedntives act directly upon the nerves themeelves. 

' Chloroform, Aconito, Pruaaic acid, and Morphia, are found by eiperi- 

t ment to paraJyiv the sensory nerves when applied to tJiem, just as 

P'Blrychnia in the same way will excite the motor nerves, tf. therefore, 

the former interfere with the blood-processes, it must be by a subaeqneat 

action of the nervous system, which is first iufiuenoed, and not by an a*^ 

tion on the blood primarily. 
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4. I am incliaeii to think that the diminution in tho nmount of Cu- 
bonic acid exhaled, an observation from which the theory took its rise, 
ma; be best explained b; considering tho efiecl of Narcotics in dimi- 
nishing the Dumber of the respiratory actions. In various degreei theae 
agents all influence the brain, and with it the centre of tho respiratorj 
fnnction. From this interference with the action of the medulla ob- 
longata, there follows a decrease in the number and depth of the inspi- 
rations, and in exact proportion to this decrease, nill the Carbonic acid 
exhaled by the lunjrit be diniiniahed in auiouut. The aame thing t«ke« 
place in natural sleep. 

5. Among the muny questions which suggest ttiemselvoH, the follnir- 
ing 19 foremost. If this be the explanation of Narcotic action, in what 
manner do stimulants operate 7 Producing the revbrse effect t« that uf 
a Sedative, their moihu operaitiii should be exactly the opposite. The; 
should eucourage the process of oxjdation. But this is an action which 
cannot be said to be exerted by any stimulant. And we are still further 
led uu to the remarkable supposition tbut the primary stimulant effect of 
narcotics, such as alcohol and opium, is to lie explained by their first 
promoting osydation. although we have just assumed that they exert 
A ohemiuol action of the contrary kind. This is very like a rtchicfio ad 
abtwdum. 

6. Again, supposing this theory received, the great varieties of action 
observed among different Narcotics would be more inexplicable than ever. 
Why should these affect the motor nerves, those tho seusory nerves ; some 
the brain, chiefly, others the nerves of the heart ? These things can only 
be explained by supposing a diversity of operation on the nerTous system. 
If all these agents did nothing but keep back from its combinations the 
oxygen In the blood, their atition might diSer in degree, but not in kind — 
for it should always be esseDtiolly the same. 

7. Without dilating upon the point, it will be enough to allude to the 
utter inadequacy of such a theory Vt account for such a wonderful and 
instantaneous ai'tion ou the system as that of Hydrocyanic acid. It must 
be a very powerful aoti-oiydixcr, indeed. 

8. In the next place it may be nsked —how are the varieties of the same 
ai;ent on different systems to be explained on this hypothesis T How is 
it that some men will bear such enormous quantities of alcoholic drinks, 
and the opium-eater consume in the day his two drachms or more uf 
opium T Is it that suuh men have accustomed their systems U> go on 
without oxygenT Some animals, as Apes, ore stud to be altogether insen- 
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lible to the action of opium, But if this be b, oliemioiLl actioo, it being 
grAnt«<] that ii> the ajstennH of all digd and all animaiU, a perpetual pruceu 
of blood-ijijrtfttion is going on, — why is it ever ioWrrupted ? Why ia such 
an immunity eiijoyeil in these cases ? ■ 

9. Lastly, I may again refer t'l the curious fact that Morpliia and Chlo- 
li>rorm act as paralyzors oo the irritable tiMuas of plants, (r. notep, 2S4.) 
Without pretending to explain this phenomenon, we may at once perceive 
tuiw strongly opposed it is to the theory dow under discussion. lu ani- 
mals, an oiydation goes on, by which Carbonic acid is formed ; in Tege- 
tables, a contrary process, a deoiydation, by which oxygen is liberated. 
Narcotics, it is said, act on animals by hindering the first process. How 
then do they operate on vegetables, where the result of their aotiun is 
similar, and there is no oiydation to be retarded? 

This tlieory is perhaps worthy of a further discuiwicm, but I have al- 
ready too largely drawn on the Rpaue at my disposal. For, as its chief 
defender, whose early loss we have lately bad to lament, is one tn whom 
therapeutic science is so largely indebted, I could not treat it lightly. I 
am not sure that I shall convince, by these objections, any of those who 
may already have adopted this idea. In obscure matters of this sort, 
there will always be found some who will prefer to construct some kind 
of hypothesis, however frail, on a set of ascertained facts, however few, 
rather than be content, like myself, to give up all dogmatic assertion, and 
remain still in the dark on a matter which, by its nature, is difEcult, ur 
eren incumprebensible. And yet. I feel peniuaded chat, in this instance, 
at least, the latter will prove right in the end. In one sense, it is better 
to know too little than too much. 

We are still ignorant, as we ever shall be, of the principle of life ; we 
have nut yet discovered, though some thought they bad done it, the cause 
of nervous action ; neither dues it geem that we are yet in a position to 
make any positive statement as Iv the intimate manner in whioh Narcotic 
agentu operate on the animal system. 

Okd. I. Inebruntu. 

F (Aleoliol ; Wine ; Ethers ; Chloroform ; Camphor ; Indian 
K Hemp; Tobacco; Loheliu.) 

r The medicines of this order, of which we may take Alcohol 
as the type, approach more nearly to Stimulants than any 
other NarcoticB, When given in amall doses, their narcotic 
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operation may hardly be perceived. They are then exhila- 
rants ; slightly quickening Ihe pulse, and enlivening the mental 
faculties. When given in large doses, tbia stimubiting action 
on the heart and mental powers occurs first, and is now more 
intense ; but it is soon succeeded by diaturbanoe and impair- 
ment of the intellectual functions. The secondary depression 
of the heart ia comparatively feeble, except in the case of 
Tobacco and Lobelia, which are exceptional roembera of thii 
order. 

The disturbance of the mind produced by these medicines 
is not of a partial, but of a general character, extending to all 
the intellectual functions. It ia called inebriation, or drunk- 
enness, and may exist in various dogreea. The mind itself is 
confused and bewildered ; volition is impaired, so that the man 
staggers in his walk ; and the powers of the senses are disor- 
dered or lost. This condition when carried to an excess, re- 
sults in stupefaction, coma, and death. There are the seve- 
ral degrees of the same action, which is a genera! impairment 
of all the intellectual functions. 

Alcohol and the Ethers produce the primary exhilaration 
in the greatest degree ; Tobacco* and Lobelia, in the least. 
Though varying in degree, yet, aa far as the stage of inebria- 
tion, the effects of these medicines are similar in kind. 

Stupefaction constitutes the next stage of the action of 
Alcohol, Camphor, Indian Hemp, Ether, and Chloroform- 
Camphor and Indian Hemp exert at this period an anodyoe 
influence; to which also, in the case of Indian Hemp, may be 
added a very curious imitation of Catalepsy. Ether and Chlo- 



• The Smoke of Tobacco 
poiBoa, If it were allOH'ei) 
would probublj be fatal. It 
quickly inlo Ibe uriae, nbc 
Evea Ihe amall quantiC}' 



nlains Ite alkaloid Nicotia, This it h powerfal 
BccumuUle ia Um blood, tbe act of smokine 
certainly absurlieil to aome extent, but it puB«s 
it niBj be detected b; simple cbemicol tegu. 
any one time in Ihe Byslem will produce a Tcrj 



marked intoxicatioD in gome penoas. It ia only not a poisoD, becan^e flowlf 
takes into lb« ByBtem in flmall amoaots, and eliminated /inn /iohu. Dr. Paril 
hu platisibly conjectured tbat Nicotia may be tbe "juice of cursed HebEnoo" 
mentioned in 'Hamlet.' (Fharmaeotogia, StA tdtiion, p. 294.) 
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roForm have at this time a peculiar action in oxtingnisliiDg 
the sense of Feeliog. With this object they are commonly 
adminiiitered by inhalation in painful surgical operations.* 

The stupefaction produced by the above medicines is not 
at alt prominent in the case of Tobacco and Lobelia iuflata. 
Instead of that, they both exert a particular sedative action OB 
the heart and circulation. This is accompanied with nausea, 
and with great relaxation of the muscular system, like that 
which is produced by Antimony. It may lead to syncope 
and death. I But, aa has already been observed, the tendency 
of most Narcotics is to cause death gradually, by coma and 
asphyxia, not suddenly by syncope, as Sedatives. 

Syncope has been known to be suddenly produced in some 
cases of the inhalation of Ether and Chloroform. This is when 
the percentage of the vapour in the air inhaled is unusually 
large. These two medicines are also muscular relaxera, like 
Tobacco. 

The cases which demand the employment of these medi- 
cines, aa also of the other Narcotics and Sedatives, will be 
considered at the close of the section treating of Neurotica, 
and again when some of them are separately described in the 
fourth chapter. 

* The careAil eiperimeuts of Dr. Snow appear lo have establiahed [he Tact 
that the Tolatile iiiebria.iita are powerful in inverse proportion to their solu- 
bilitf ; aiso, thai whether inhaled, Or absorbed from Ihe BtomBch, their action 
obeys verj closely the following law : eomplete narcoligm is established a» goon 
■a tbe blood has dissolved ^th part of Ihe quactitir it is capable of holding 
in Bolution. 24 drops of Chloroform are thus equiTalent to !} oi. of absolute 
alcohol, 

f See Sir B. Brodie's Phyriologieal Saearthei. 18S1. Also a case of poi- 
SOniDg b}- Tobai:co, recorded bj Dr, Skae in Edin. Hed. Journal, Jan. IBSS. 
Here there was first maniacal elcitement, then conlraction of the pupil, vio- 
lent romiling and purgiog, with spaama of the flexor muscles, — prostration, 
syncope, and death. 
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Ord. II. SopoKrFics. 



(Opium. Lactuca. Hops, Nutmegs.) 

Opium, which is the chief ami only important medicine of 
this order, may he cousidered as the type of Narcotics. It 
causes, in the first place, a slight quickeniug of the puUc, and 
some excitement of the mental faculties. It is named from 
its peculiar secondary action on the latter. It produces drow- 
siness and sleep. 

We have seen that the term tntellfctual function must be 
understood to include not only the mind itself, but also the 
powers of volition and sensation, hy which the mind is oob- 
nected with the body, — and the five senses, by which it is en- 
abled to appreciate the e^cternal world. 

Inebriants affect these three in about the same ratio. Or- 
dinarily they impair the mind, and derange the functions with 
which it is connected; but they do not quite extinguish either 
volition, sensation, or the special senses. Soporifics differ 
trora this action in two ways. In sleep the mind may remain 
active; but it is left alone, dreaming, and uncontrolled by 
physical ties.* For the functions of volition and sensation, 
and the special senses of Sight, Hearing, Smell, and Taste, are 
entirely suspended in perfect sleep. 

So that while inebriants affect similarly both the mind and 
the natural functions with which it is connected, Soporifics 
may leave the first untouched, but they entirely subdue the 
latter. The condition of sleep differs also in another import- 
ant particular from the State of inebriation, — aa well as from 
delirium, which we shall have presently to consider. Sleep 
is liable to be suddenly interrupted or suspended by compa- 
ratively slight causes, as a physical shock, or a forcible im- 
pression upon one of the senses which are held in abeyance and 



• " Sleep LI llie ligBtion or m 
what more than ourBclve! in oa 

be but the wnldng of the bouI." 



i9e, bal tbe libertii' of reason.— We sre somC' 
sleep. Bud the elambct of the bod; seemB t( 
-Rttigio Mtdia. 
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rmibjection. Neither inebriation nor delirium can be suddenly 
I put an end to in this way. 

Such appears to be tbe distinction between the operations 
I of tbese two orders of medicines. 

Pain prjEvents sleep, because it enforces sensation. Thus a 
[ mere Soporific, if effectuul, would prove anodyne, and relieve 
f pain. 

But Opium has an important anodyne action, which is iu- 
[' dependent of its power of producing sleep, for it may occur 
I nithout the latter. It is by far tbe best remedy for pain in 
['the whole catalogue of medicines. It also produces relaxa- 
tion of the muscular system, and is thua a powerfol antispas- 
modic. In excessive dose it produces a marked sedative 
effect; causing an imperceptible or irregular pulse, and very 
slow breathing, with contraction of the pupil of the eye. It 
t«nds to kill by apncea; i. e. by stopping the respiration. 

Tobacco resembles Opium in causing contraction of the 

pupil, and relaxation of muecular fibre. But it is inebriant, 

and not soporific; and its secondary sedative action on the 

^ heart is more powerful than that of Opium. The order of 

I DelirisntB dilate the pupil. Inebriants and Deliriants act on 

the glands as Ehminatives, being mostly diuretic. Opium has 

ft contrary action; it diminishes all the secretions except that 

of the skin, which it increases in amount. Most particularly 

f it diminishes the secretion of the bowels, causing constipation. 

' At the same time it impairs the appetite and digestive power, 

I producing often nausea, and coating the tongue. It tends also 

I to produce a determination of blood to the head. 

Lettuce, from which Lactucarium is prepared, resembles 
Opium in its action, hut is neither so powerful nor so efficient. 
Kutmeg and Hops have proved Soporifics when given in large 
doses. Dr. Herzfelder, of Vienna, has used the extract of 
Hops with much success as an anodyne, especially in inflam- 
matory afi"ect!ons of the urinary organs. 

Tbe relief of pain and the production of sleep, are about 
the commonest and the most grateful of the oEBces which fall 
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to the lot of the physician ; and in either case apium, or one 
of its preparations, may be said to be indispensable. But % 
certain caution and care must be exercised, even in tlie admi- 
nistration of this moat useful remedy. ( Vide Art. Opivm, 
Chap. IV.) 

Ord. III. Dblibiants. 
(Hyoscjamua; Belladonna; Stramonium.) 

These medicines are all produced by the natural order 
Solanaccse. Of all Narcotics they approach the nearest to 
Sedatives. Their only stimulating action is to produce at the 
very first a slight and evanescent febrile condition, — a quick 
pulse and heat of skin, — which never lasts long, and is some- 
times overlooked. 

They are not Soporific. Their action is soon manifested by 
an anodyne operation, and a sedative influence on the heart 
and circulation. For this double action they are employed in 
medicine, being used in painful disorders, fevers and inflam- 
mations. As anodynes tbey arc not so efficacious as Opium, 
but their action is not followed by constipation, or by a dimi- 
nution of any of the secretions. 

They all dilate the pupil of the eye. Belladonna pro- 
duces a peculiar dryness of the throat; and has been known 
to cause an erythematous eruption. Stramonium appears 
especially to control the respiratory nerves, and is thus used id 
Asthma, where there is a spasmodic circular contraction of 
the smaller bronchial tubes. Lobelia, a medicine of the first 
order, possesses a somewhat similar power. The action of 
the remedies of this third order of Narcotics is distinguished 
by the production of delirium when they are given in l&rge 
doses. 

Let us again assume the threefold division of the mental 
functions, to which allusion has already been made. Inebri^ntA 
impair equally the mind, volition and the five senses. Soporifics 
extinguish for awhile both volition and the senses, but may 



NEUROTlCa. — DIV. tl. ORD. HI. 



287 



lave the mind alone. In delirium these functions are not thus 
mpaired and held in eubjectton, but thej arc excited and led 
The mind is occupied intently upon imaginary fancies ; 
areal objects and hallucinations are presented to the Bonses. 
that Dcliriauts, in thia peculiar phase of their action, tend 
excite the mind and the volition, and to delude or derange 
the senaes. 

Speaking generally and rather inaccurately, we might aay 
that the medicines of the first order of Narcotics bewilder and 
impair the powers of the mind ; those of the second order sub- 
due and extinguish them for awhile ; and those of the third kind 
-«zcite and derange them. 



■E: 



p SellBdonna may be u»ed gcnerallj as an Anodyne ; bh nu Antieonvul- 
£te in Perluflnis and other Bpuauiodic cuugba ; to modcrale the action of 
the heart; and to dilute the pupil. It has been proolaimcd by lluhneniima 
to be a spwifio against Suurhtina. This theiir; hna been supported dd 
the slenderest grounds, but Dr. W. Bcgble has taken pains to refute it. 
[Brit, ajid Fur. Hed. Chir. Rev. Jan. 1865.) 

The pun'cr of Belkdouna and its alkaloid over the pupilH of the eye is 
remarkable. Mr. It. Boll, of Edinburgh, stalca that i grain of thi 
'out will dilate the pupils in n ebild, ^J^^ grain uf Atropia in soId- 
I, dropped into the eje of an adult, wilt dilate the pupil, j^ grain in 
etomaub will cause both pupils to hecame dilated. 

jveral possible ways in which thia principle, after passing 
into the circulatiun of the part, might be supposed lu cause dilatation of 
the pupil. (1) By a dircut parulyxing action on (be niiisdu of the iris. 
{8) By paralyzing the nervei of the pupil genorailj, or that part of [hem 
llj which teodi to cause lessening of the aporluro. To this explana- 
1 incline. (3) By iliiiiulatinff the nerves whii:h supply the radiating 
a of the Iria, uud 8o enlarging the aperture.*' This tbcuiy ia Bup- 
ported by Mr. Bell and others. But as dilatation of the pupil may re- 
eult Biioply frotn cotifltiiutiooal wcakae.-is, or from non-stiruulatioa of the 
retina, (as in the dark,) it is probably the result of paralysis rather than 
■i^Btimulution. The physiological eiperimeols of Dr. Ilarley, interesting 



■^ * Eiilliker canceiTCJi that he baa established Ihs eiistenue of an active '' di- 
'lUot pupillse" in the eye of the rabbit. (Zeiluhnfl fir Zoologit, vi. 143.) 

And Budge believes in tbe exlalence of Ibis muscle in mua Bad other manimala. 

{On tU MotunqfAt Ira, firuoswick, 18^5.) 



I. 
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as tbpy are, do nut teem Ui me <u hfive decided the qiicetion which itUI 
remaina in aome doubi. (Sm various pnpern in Edin. Med. Journal, 
m3-l$5Ginula8ive,) 

Ilyocjanus reACDibles Belladonna, but ir wenker. Schroff bu die- 
ooTered a strong analogy betweeD the alkaloids Ujosc^amia and AD'o- 
pia. Ho recummunds tbe former fur dilating the pupil. U is very ao- 
lable in nal«r, and daea not cause irritation. The dose internally is 
from iftfi^f^. ( WochtnhlaU der Z. der G. rfer Aente za Wien, Jun, 
16, 1856.) 

That tbe poisonous actioa of Stramonium strunglj reeemblot tlwt of 
Belladonna and Henbane, is proved b; a ease narrated in the Nete York 
Journal of' Medirine, Nov. 1850. 

Certain pecnliar and exceptional effects are proiiuccd by 
some Narcotics when they are administered in repeated doses 
for a long time together. Taken in thia way, Alcohol produces 
Delirium tremetis, and great despondency of mind: as also 
often chronic inflammation of th« liver. The continued 
smoking of Tobacco is found to exert a tranquillizing influence 
over the mind. And the continual use of Opium or Indian 
Hemp, both of which are habitually consumed in large quan- 
tities in the East, produces a curious and melancholy series of 
mental hallucinations and disorders. 



SEDATIVES. 

We have now to consider the third and last dirision of Neu- 
rotic medicines. Sedatives are medicines which directly 
depress nervous force. Some affect nervous force in general ; 
others con6ne their action to particular nerves. They arc 
mostly energetic and dangerous agents. For tbe time being 
they may destroy nervous power, and remore nervous control. 

They differ from Narcotics in exerting little or no effect 
upon the mind; and in the fact of their depressing action on 
the nerves being preceded by no stimulution whatever. 

It might already have been concluded, from what has been 
said of the secondary action of Narcotics, that there are two 
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waya in which & Sedative action on nerve may be manifested. 
Sedatives may destroy nervous influence ; or they may simply 
derange it. 

Let use suppose a special Sedative to derange the action of 
the Vagus nerve. It would probably cause the rhythmical 
contraction of the heart to be ahnomiallj slow or irregular- 
It would be likely to diminish in the lungs the sensation of 
want of breath, and thus decrease the number of the respira- 
tions', and at iho same time it would repress the irritability of 

le pulmonary mucous surfaue. Further, it would in some 

ly derange the normal function of the stomach. All these 
things a Sedative to the Vagus nerve does actually effect. 
Given in large quantity, it may cause" death, by destroying 
those functions which in a small dose it deranges. 

All the varieties in action of Sedative medicines may be 
accounted for by considering that they may either derange or 
destroy the nervous forces. In the case of each set of nerves 
in the body we may distinguish an action of derangement, 
and an action of destruction, both producible by Sedative 
medicines. Thus, by an action of the motor nerves of the 
cerebro-spinal system, convulsions or paralysis may be pro- 
duced. By an influence on the nerves of sensation ; pain or 
anaesthesia. By an affection of the organic nerves of the 
heart or of the brain which controls them; palpitation, or 
syncope. By an action on the nerves of the lunga ; cough, or 
apncea. By the exertion of a sedative power over those of the 
stomach, nausea may result, or vomiting. These various 
symptoms are all brought about by Sedative medicines, but in 
each case the fi.rst efiect is preferable to a derangement, the 
second to a loss of nervous power. In every instance there ia 
an impairment of natural nervous force. 

Sedatives are classed among " Ganglionics" by Dr. Pereira, 
Brho conceives that they control the heart and circulation by an 
■ction on the sympathetic system of nerves. But, if they do 
this, there can be no doubt that they influence the brain also. 
The heart of an animal poisoned by Frussic acid may continue 
19 
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to beat for some time after the production of complete com&. 
and the cessation of all the other functions. Death therefore 
commences in an action on the brain, and the circulating 
eyBtem is really the last to Buccumb. 

Narcotics act on the mind. They cause death, with stnpor 
or delirium. Sedatives act on the organic functions of the 
brain, which is necessary to life, hut they do not affect the 
mind. In poisonous doses, they kill by producing syncope, 
which is a suspension of the action of the heart. Hydrocyani 
acid causes at the same time convulsions. These convulsions 
appear to be caused by a derangement of the nervous polarity 
of the spinal cord ; and not by a stimulation of this centre, sa 
the tonic spasm of Strychnia. {^Vide p. 272.) 

Sedatives are divided into two orders, according to the ex- 
tent of their action ; in the same way as Stimulants have been 
divided. 



Ord. 1. Sedantia Generalia. 
Ord. 2. Sedantia Specifica. 

General Sedatives have a direct action upon all the nervea 
and nerve-centres in the body, the result of which is a diminu- 
tion of nervous force. 

Special Sedatives exert the same depressing action upon 
particular nerves only. Like the order of Special Stimulants, 
they are peculiar and exceptional agents. All those witb 
which we are acquainted appear to direct their action to the 
branches of the Vagus nerve. 

It is among general Sedatives that the types or represents 
lives of this division are to be found. The definition of thii 
order does not admit of so great a variety of action in them at 
must be allowed to Narcotics. A Stimulant medicine eimplj 
exalts or increases nervous force ; and a Sedative simply d»r 
presses the same. But a Narcotic first does one thing aoi 
then the other; and according tOithe degree of these two ai 
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tions, 80 do some Narcotics resemble Stimulants, aod others 
Approach very nenrly to Sedatives. But we have seen that 
Narcotics have also a peculiar and mysterious action od the 
mind, which action is of three separate kinds. And the same 
three orders, which are named according to their respective 
actions on the mind, are found to coincide with three tstages of 
isition from the action of a Stimulant to that of a. Sedative 
.icine. 
It ta impossible to associate in the same prescription a Sti- 
mulant and a Sedative medicine ; for their actions are directly 
contrary, and tend to counteract one another. But it itt often 
'desirable to prescribe an Inebriant Narcotic with a Stimulant, 
ir their actions resemble each other bo much, that tbey are 
lie to work together. And Deliriants, which stand at the 
ler end of the Narcotic scale, may often advantageously be 
[iven with Sedatives, which they very much resemble in their 
vous operation. Thus, on the one hand, Brandy may be 
ven with Ammonia ; on the other hand, Hyoscysmus may 
prescribed with Digitalis or Hydrocyanic acid. 



Ord. I. Gbkekal Sbdatiteb. 

Hydrocyanic acid. Creosote. Aconite. Conium. Urari, 
Colchicum. Tea and Coffee.) 

These are medicines which pass into the stomach, and are 
Capable of aijsorption ; which arc absorbed, and arc proved to 
act after passage into the blood. From the blood they pass to 
the nerves and nerve-centres, and on all of them alike exert 
a depressing influence. Some of them are mach more power- 
ful than others. They do not exert any primary stimulant 
effect, or any action on the intellectual part of the brain, 
t of them have special actions and tendencies, ' 

Hydrocyanic acid is a powerful and dangerous medicine. In 
e doses it very rapidly takes eff"'?ct, producing convulsions, 
)e, and death. In small doses it is anodyne and anti- 
modJc. It is considered especially to influence the rtjflex 
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spinal aystem, and by this means may allay convulsive cough, 
and quiet sphsmodio mov<dmeut. It is very useful in Gsstro- 
dynia, and appears then to act locally upon the painful and 
irritable nerves of the stomach, (r. Prop. IV.) 

Creosote stands, as a medicine, between Hydrocyanic acid 
and Turpentine. It has a double action; being anodyne, like 
the former, and a mucous stimulant, like the latter. More- 
over, it is a true astringent, which, perhaps, cannot be said of 
Turpentine. It is not powerful as a Sedative, but its pecu- 
liarity of action often renders it useful in Gastrodynia. It is 
particularly applicable when pain in the stomach is accompa- 
nied with a tendency to hemorrhage, or with a probable relax- 
ation of the mucous coat. 

Aconite is a powerful ansesthetic to the superficial sensory 
nerves. When applied in solution or ointment to the surface 
of the skin, it produces first some heat and tingling, which is 
attributable to a derangement of the nervous influence; and 
this is succeeded by perfect numbness. It is thus a most valu- 
able topical remedy in true irritative Neuralgia. Other Seda- 
tives and Narcotics have the same power as topical anodynes, 
but not in so marked a degree. In large doses Aconite is a 
General Sedative ; producing tingling of the extremities, vomit- 
ing and syncope; and afi'ecting the brain in various ways, as 
will be shown by some esperinients which I have made upon 
its action, to be detailed in the fourth chapter. An Alkaloid 
called Aconitina, the most powerful of all known medicines, k 
the active principle of this drug. 

Conium (Hemlock) also owes its properties to the alkaloid 
Conia. Dr. Chrietison has made some experiments upon the 
latter. He found that it produced swiftly-spreading paralysis 
of the motor nerves; and he considers it to act particularly as 
a Sedative to the reflex spinal functions. It also paralyzes the 
sensory nerves, but in a leas degree. 

More recently, Conia has been experimented on by Dr. 
Scbrofr, and found to cause giddiness, anaesthesia, paralysis. 
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Dated pupils, and diminution of the rate of the pulae. Its 
in many points to resemble that of Aconite.* 

I Bemlock is thus anodyne, a paralyzer, and produces a seda- 
tive action on the heart. It is a General Sedative, In some 
recorded cases of poisoning by Hemlock, coma has been men- 
tioned as a leading symptom. But this is probably ta be ac- 
counted an error of observation. Its paralyzing action on the 
nerves of motion is directly the reverse of the stimulating ac- 
tioQ of Strychnia; it is thus of use in cases of convulsion and 
It is also often prescribed as an anodyne. 

i Coninm is further said to have a curious resolvent power 
'oTer glandular enlargements, and to have thus frequently 
caused their absorption and disappearance. This action was 
first noticed and described by Dr. Fothergill. All true re- 
solvents operate by an action in the blood, but It is difHcult 
to conceive how such an action can be exerted by a nerve- 
medicine. It may possibly act indirectly by quieting the 
action of the heart, and controlling an irritable state of the 
nervous system. In the same way Opium often appears to 
aet as a resolvent. And it is certain that Hemlock, when 
used for this purpose, very often fails altogether. It has been 
wrongfully extolled as a panacea in Phthisis; but is, in fact, 
of no greater use in that disorder than Hyoacyamus, Prussic 
acid, and other medicines which reduce the pulse. For the 
patient in this disease ia devoured by a continual slow fever, and 
anything which tends to lower this fever will serve to prolong 
his existence. 

The Urari poison of Guiana, as appears froin the experiments 
of Brodie, and, more recently, of Kolliker, is a very powerful 
paralyzer of the whole system of motor nerves. It has been 
thus recommended as an antidote to Strychnia, and a cure for 
Tetanus. Its action on the heart of man is not clearly 
known. 

Golchicum has many different actions. It has an agency 
in the blood, being Antiartbritic. It is an Elimiaative act- 

* Waduatiiaa der ZiiUchriJl der SHa. OaMteh. dtr Atrilt la Wiea. IS5G. 
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ing on the liver and bowels. And it is also a General Seda- 
tive. To the combination of an Eliminative with a aedadre 
or anodyne action, the use of Colchicum in Gout has been, I 
think, erronconslj nt^crihed. For in fact it aeoDis to act best 
in thia disorder when it causes no purging, and scarcely any 
action on the nerves. When it has been long used, it causes a 
greiit depression of the apirits, like that whiuh may be caused 
by some undoubted blood-medieines, as Mercury. But it does 
not affect the understanding, or the epeciul senses. In poison- 
ous doses it depresses the circulation and the uervc generally, 
but it causes no stupor or insensibility. It is therefore not a 
Narcotic : but, like other Sedatives, it kills by syncope. 

In the behaviour of the system towards Colchicum, Aconite, 
Digitalis, and other nerve-medicines, there are two peculiarities 
which are worthy of remark. They are called cumulation and 
toleration. 

Some quantity of the medicine may often be given, in re- 
peated doses for some time together, without any apparent 
result. It seems to remain in the blood, and to become accu- 
mulated or stored up there. But all on a sudden it breaks out, 
appearing to be discharged on the uerves, and may produce 
very dangerous symptoms. This cumulative action is especially 
observed by Digitalis, and therefore, considerable care b re- 
quired in the exhibition of that medicine. This medicine is a 
Special Sedative, and will be presently considered as such. 
In other cases we find that the nervous system becomes by 
degrees inured to the effect of a particular medicine, and suffers 
less by its presence than it did at first. This is called tolera- 
tion. It is particularly observed of Colchicum and of Anti- 
mony, and of all medicines which act on the Vagus nerve so a« 
to cause vomiting. 

Tea and Coffee, common articles of diet, are slightly seda* 
tive to the nervous system generally. They lower the pulse, 
and, by diminishing congestion of the brain, tend to clear and 
tianquillize the action of the mind. This activity of thought 
is endangered by the cerebral congestion which exists early in 
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I morning, on account of recL'nt sleep, — and again towards 

e evening, from the full meal of the middle of the day. It 

I thus at these times that they are found so useful, and are 

80 universally adopted. They are, in fact, almost indispen8»- 

ble to the dully existence of civilized man, with whom a con- 

tinual energy of mind is a necessary of life. Infusions of these 

lubstancea, or of materials similar to them in medicinal nature, 

e adopted as a daily beverage hy all civilized nations. By 

minisliing congestion of the brain, Tea and Coffee hare not 

inly the effect of clearing the mind, hut in large quantities 

Stey induce wakefulness. This is particularly the case with 

Toffee. It is not clear that Tea, as commonly drunk, is ever 

mwholesome. Green Tea is a more powerful sedative, and 

Mcinblcs Coffee. Coffee has a more potent inflaunco over the 

bind and nervous system than is possessed by Tea, and is apt 

D disagree with many persons. By diminishing the congestion 

' the brain which is produced by Opium, strong Coffee is of 

1 cases of poisoning by the latter substance. 
Tea and Coffee are sometimes said to be mental exhilarants ; 
nt they only become so indirectly, by removing congestion, 
hich is a cause of stupidity. 

Both Tea and Coffee contain the alkaloid Theine (or Caf- 
feine ;) but it is probable that tbeir Neurotic action is not so 
■nch owing to this, as to a volatile oil, which exists in both in 
me quantity. 

l Thoj also uoQtain Tanniu acid, which ia must abondaot in Coffee, 

(odering it astringent. Tliere is rauuh variuty of opinion and Htuta- 

, on the octiun of Tea and Ciifiee. It ia genGrally admitted that they 

r tlie puUa.— Coffee and Oreen Tea especially so. The laltor wa» 

mpared lo Digitalis by Dr. Percival. (Sigmond on Tra. p. 120.) It 

s been found that the use of eilhov of these beverages retards tiie wajte 

of the tisvues, aad diminishes the amount of Urea and Drio acid in the 

urine. {Johnston's Ckemintiy of CuMmoa Life, vol. i. p. 204; and Bik-ktr 

—quoted in Brit, and For. Med. Review, Oct. 1R53.) But to what in- 

is this owing? Lehmann and Zobel &nd that the Caffeine 

tber iucroasos the formation uf Urea. It must theo be due either to 

t aalriogent Taunic acid, or lu Ihe sedative aetion on the oiroulatioo 



296 . AOTIOIT OP MBDIOINFS. 

rxrrtfld by tlio volntile oil. Biioker BlaUa that Coffee dimlnUhM lti« 
nuDitier of tho hcat« of the puUe and the inspirations, as well as tbe 
Kiniiuiit of CnrtKinic wid exhaled — but he denies the Mune action to Tea. 
In this he neetns tu he in('OnBii<tent, Dr. A. BilliDg baa with great eleor- 
DOii oxprORxed the viuvi given above. {PriiicipUt of Mtdicine, 5th ed. p. 
t47.) Some foreign chemi»t« hare gune rather too far in their thvariea 
OD tlie action of Cnffoe. Kochleder imagines that the Caffeine undergoei 
traoBforiiiiilion into Creatine. Zobel disputes this; but he ufatna, on 
what preoiae gruundi I sannot aaj, that after being intnwluced into the 
aj^tpDi this principle first forms Hydrncyanit! a«id, — afterwards Qmnint, 
Auuionin, Oil of Turpentine, Urea, and Oxygon I (/V^. Vieriff/akr- 
<rAn;rt. h. ii, 1S53. 

Ord. ii. Special Sedativrs. 
^Anttinonials. Ipecacuanha. Digitalis.) 

These are medicines which, like the last, depress nenrova 
force; yet they ilo not eseri their influence on the nervous sys- 
tem US a whole, hut only on certsin parts of it. So far. they 
resemble Special Stimulants ; but their efl't^t is of a directly 
opposite nature. They hare also no direct influence od uiy 
fMtrt of the brain. 

Antimony. Ipecacuanha and Digitalis have, each of thtsa, 
a number of different actions. The first has abeadj ben in- 
cluded among Catalytic Haematics, as tending to < 
in the blood the process of inflammation. Bat it j 
further, a Neurotic power, by which it is gifted indirectly vitk 
a more powerfiil roDtroI over acute inflammations than could 
be exerted by any slow-acting hlood-nediciac.' It is abo 
EUrainative. Pa^ng out of the body thnmgh tbe gbnde of 
tbe skin, it becomee » Diaphoretic This BMy be ita oalj 
•ctioa vben it is givea in doses too small to a* 

■n«>ctiM«rAMwM«ria>)*«)riapwnfwliiaKlk« tiami 
Ml kf Ite «^*tiMMNi «f Dr. ffiihailiia lis aetHa oa Ite ■ 
n«kn«4 kj MM* to a> Ofcnliw ia Ike Mo«4 of MoAv ks^ M. ■ 
"-'ij-' — pj......^ -J,..-. .,. .^ ,„ ^ 
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nerves. It must not be confounded with the diaphoresia 
which accompanies the condition of nausea, and which is pro- 
bably produced in another way,* Ipecacuanha ia in the first 
place, a Neurotic of less power than Antimony: in the second 
place an Eliminative, increasing expectoration as well as dia- 
phoresis. Digitalis, too, acta first upon the nervous system ; 
Ken on the kidneys, being a Diuretic. 
But we are now concerned with the special Neurotic actions 
this group of medicines. They all exert an influence over 
e three funciiona of reepiralion, circulation, and digestion. 
ley afiect the heart, lungs and stomach, parts which are 
supplied by the branches of the Vagus nerve, as well as by 
the sympatheticf Their action is not an external action, for 
it is produced when they are introduced into the blood at any 
part. Thus Tartar Emetic, or Ipecacuanha, when injected 
in solution into one of the veins, will cause vomiting. M. 
Majendte has found that in the case of dogs tbey also pro- 
duce pneumonia. The mere inhalation of the dust of Ipeca- 
cuanha has been found to act upon the lungs so as to canse 
Bronchitis. These actions as well as the various effects which 
are found to follow the introduction of these medicines into 
the stomach, can only be explained satisfactorily by supposing 
that they act as SedativcsJ to the branches of the Vagua 
nerve, thereby deranging or destroying the natural influence 
of tbat nerve in the direction and regulation of the organs 

k* This ii what servea so mncB to complicale the action of Antlmonj, thai 
■Mtos lo be ngeful in inflammatian in a double waj, al aa Antiphloglttie 
miiA a special Sedative ; and pioduces diaphoresis also in two wajs, as a true 
Eliminatice, and as a special Sedative, (i. c. Dsaseanl.) 

f VoUtQiaan hag >bown tbat the abdominal Vague is chieflf made up of 
filamenli from tbe sympathetic This maf perbapg accoant for tbe Tact as- 
serted by soidD eiperimeoters, tbnl the division of the Vagus in the neck does 
not entirelj suspend the motion of the stomach. 

X "I have beard Emetics called Stimalacts ; but to this I cannot consent, 
until I lee a full dose of Ipecacuaoba or Tartar Emetic make a person feel 
well and cbecrfiil, and his pulae slrouger, while he ia sieit." — Br. BiUing: 
Prindplei of MrJidae, 5(h ed. p. S6. 
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wliich it supplies. For we have already seen that ihe actioD 
of a Seiiative medicine is of such a nature as to derange 
nervous force in some caees, and simply subdue it, in others.* 

These actions are obviously nervous actions ; for they are 
quick, sudden, and transient, and coDficed to parts supplied 
by a particular nerve. They are exerted upon nervous forces, 
and not upon the blood. If then they are nervous operations, 
they must either be directed towards the Vagus, or to the 
Sympathetic nerve, for these are the only nerves which supply 
the parts influenced by tbeae medicines. They cannot act 
upon the Sympathetic, for two reasons. If they did so, we 
might reasonably expect that the other parti< of this nerve 
would he influenced at the same time. But this does not ap- 
pear to be the case. And again, an action upon the Sympa- 
thetic nerve could not bo suddenly and violently evidenced, for 
the natural action of this nerve is slow, chronic, and persistent. 
At all events, the effects for which they are used could not be 
produced by an afiection of this nerve. 

We may therefore conclude that the action of these medi- 
cines is exerted upon the Vagus nerve and its branches. Tbey 
affect the different parts of the Vagus nerve in variable pro- 
portion. 

Some apparent anomalies in their physiological influence 
may be explained by considering the peculiarities which at- 
tach to all sedative actions. Thus we have seen that when 
given in large doses to healthy persona, Hydrocyanic acid 
produces convulsions by deranging the reflex spinal functions ; 
and that in convulsive affections, when the same functions 
are disordered, the same remedy may do good by subduing 
their excited condition. On similar grounds, Tartar Emetic, 
injected into the veins, may produce Pneumonia ; and IpccacU' 
aiiha, introduced as dust into the lungs, canses Bronchitis or 
Asthma : and yet Tartar Emetic ii advantageously employed 

* Dr. Cupvoter auuei that tht (cwphagus hM brva found to act in Iha rt- 
t*nv Ainttioa, etta whan wpM*t«d from tlif stomacb, when Tailor Bmxic 
liM been U\joeu4 into Ihe veiu of na anicuL (Maaaal of rkyuolnff, p. W&.J 
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in the cure of Pneumonia, and Ipecacuanha is a remedy for 
Bronchitis. When the function of the healthy nerve, or that 
part supplied to the lungs, is deranged to a certain degree, 
an inflammation of the mucous membrane or substance of 
the lung is a natural result. But when these tissues are 
already inflamed, a course of medicine, which at the same time 
subdues the action of the heart, and represses the irrita- 
bility of the nerve supplied to the part, will be likely to 
effect a cure. They are both sedative actions ; but the first 
is an action of derangement, the second one of depression. 
This seems to me to be the correct explanation of a diflScult 
matter. 

It was just now observed that these medicines affect the 
functions of the Vagus in different proportions. 

The action of Ipecacuanha, when given in repeated small 
doses, is particularly directed to the pulmonary organs. It 
allays the sensation of want of breath, and diminishes the 
cough, of Bronchitis. In larger doses it produces first nausea, 
then vomiting. 

Still more decided nausea is produced by Tartar Emetic. 
It is followed by vomiting when the dose is safliciently large. ^ 
Nausea consists in a sensation of discomfort about the pr»- 
cordial region, which is due to a derangement of the stomach, 
with a feeling of great languor, a cold perspiration and tremor, 
and at the same time a striking depression of the action of 
the heart. This nausea may be caused without vomiting, by 
a regulation of the dose. On account of the depression of the 
heart's action, which is its chief symptom, it is often very 
desirable to cause nausea in acute inflammations and fevers. 
It is kept up by the careful administration of Tartar Emetic. 

* Both Uie DMiflCft and the romiting indoecd hj tbete M^tnU but Umfcr 
thAa when caiutd bj m serelj imtMri esetic r8ee Prop. IV,; Thttj tiraj 
imprcsf Ui« fjftem sore. Tb«7 4o m4 m^X ««lil ftbforbed ioto tht hUfOd ; tU 
when there thej remsifl for vmbm timt, Wh/mtMS the irritftot Mlt, opetarfisf 
at ODce bj an eztersal acticML i§ ztjelf iiMBe4ia4«tr!/ r»t)«Mte4 with the firft 
ters Tomited. a«4 prodmom them mo farther 4jac<M»£vrt, Tbif vaa veU 
plained hj Dr, FolhcfgiBy m hi* humfmrmt JMmtrUUim m Mmetkt, 11Z€. 
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It may not be so desirable to produce vomiting ; for this is 
BCCompaDied with great vascular excitement, and active cod- 
gestioii of the brain. And yet it is found that the more 
Antimony we can get into the blood, the more potent &nd 
durable will its antiphlogistic influence be. For this medi- 
cine appears to possess a blood-action as well as an action on 
nerve. Experience has shown that if the dose of Tartar Emetic 
be gradually increased on each repetition, it may often be tole- 
rated by the system ; that is, it does not produce vomiting ; 
and then the remedy, being absorbed, is better able to con- 
tinue its antiphlogistic and nauseating action. For the act 
of vomiting, besides other bad consequences, causes the re- 
jection of that part of the Antimonial which has not been ab- 
sorbed. By the operation of ibe Nauseant the violent action 
of the heart in high fever may be allayed. It is often of signal 
efficacy, most especially in Pneumonia. 

Digitalis, given in large doses, may also act on the stomach, 
and cause vomiting. This operation has been ascribed, ^-er- 
roneously, as I think, — to an irritating action possessed by 
this drug. But in smaller doses it affects the heart and cir- 
culation powerfully, without producing the other symptoms of 
nausea. It depresses the action of the heart. Sometimes the 
rapidity of the beat is slightly increased at the first, bat the 
pulse at the same time is weaker. It soon becomes slower, 
and sometimes irregular. This action is characteristic of a 
derangement of the Vagus nerve. For it was found, in some 
experiments on animals made by M, Weber, that when the 
function of this nerve waa disturbed by mechanical irritation, 
the rate of the heart was first accelerated, its action then be- 
came slow and irregular, and finally it stopped. There cannot 
be a greater mistake than an attempt to explain such a de- 
rangement by supposing this medicine to exert a primary 
stimulant action. Coincident with the quickeoiog of the palae, 
there is a manifest loss of power. 

Digitalis ia especially useful in dropsies which result from an 
obstruction to the cardiac circulation. By subduing the action 
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of the heart, it relieves the congestion of the vascular system 
which is the cause of the effusion of serum. But it is also a 
Diuretic ; and may thus too relieve the loaded vessels by carry- 
ing off in the urine some of the water of the blood. 

Such is an outline of the action of Special Sedatives to the 
Vagus nerve. It is not clear whether they affect that nerve 
at its origin in the brain, or whether they act upon the extre- 
mities of its filaments, {v. page 107.) 

These Sedatives do not act directly upon the brain itself. 
But indirectly they may affect it, when given in large doses. 
For by depressing the action of the heart they cut off the 
natural supply of blood to the brain, and may, by so doing, 
produce delirium and convuUions. Tbey tend obviously to 
kill by syncope. Some medicines may cause syncope by an 
action upon the brain. General Sedatives may do so ; but it 
does not appear that the medicines of this order ever act in this 
way. 

Some other medicines rest very closely upon the e<;ofines 
of this order. Squill is the chief of tkeiMr^ It is wK quit4; 
clear whether Squill should be regarded mm a Hpecial Sedative, 
or considered simply as an irritant EuM^i/e aod Eliminative^ 
It is a valuable ExptJCt/^rant. It is also a hinr^ui ; aud fnmi 
the analogy of iu operation to that of I>Jgitalis (vi/U tmpra,) 
and because it appears v/ be a «|^<»dfe; EuA/etk^ it is ua^i pro- 
bably a trae Kewvtlc. 

But we mnat wA. eunf'juid vitib S«iif<MO«» tk^jn^e u^AMM^m w^iucb 
exert m elov cjpenctiuit in '^ UM#d vVk*^ r*sm\yt iic W*j|^ m a A»«rf ^mm 
afftdioiL. Thi» ouir uUm: ^Wxir. U/ a i^^sio^ *j€ Uim <U}|^rM;, witJii 4JJ 

spproaeiiee iie«retft of nU tn^ iil<^ mK*ipui»Hl tiM^*: juMfdWaM*. j^iW «i^ 
istin^ fiir mnoh tbae in tUe bkiM<l, is firgdti«>t» i\^ H^/- puitMHiWi/ 
of the miMcks siiwit ti«t wriil : tM«d i><mwtt,ui»wr iiftf*^ Ui^ «b)u»'/rv ivert^, 
eanm^ «tiiu^ nbuftoi^ paiu^ iti tint; Uw^m. T'u^m^ CM^rftvt** t-vsovvuiM «#« 
eansed 1>t liie M^iumtlirtMifi in tU; «««VMif ^ <m; f/s/i*oii ^A »^3tt4 m*4 Ut*; 

palfj. we caiixiut twrtaufiW «igr frli««Mi^ fUM; <4iiiM» styani,w iimt u|#wii fUt; 
■Mtor oerv«£, or n^ua 'fbr JMiMto 
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Load ucrt4iinl; Iir.i v<mp tfiDtipnEj to lUTect the bmia. All kiodi of 
hmin-diHorders may nccur in crtsca of chronic lend poitiuning. The mctaj 
hits been fuund in tbe brain after death : but it also exists at the same 
time ill other pnrl« of tho body. In casea of l>ead-colic there h genemllj 
a piiralysifl of the muvculitr fibre of a certain portion of the tDtcsllne. 
The pain of the disorder is caused by an irritation of the nerveB of Ui< 

Neurotics are medioines vhich tend, immedialolj tbe; enter the blood, 
to be disoharged from it up<)n the nervous sjulem. They, therefore, 
immBdiately affeut Uio latter. HcematiaB, in smnll doaea, pass through 
tlie blood irilhout exerting any direct effect up<.>u the nerven. They are 
nercr dischargeil upon the nerroas system except after they hrtve fur 
sume time exiel«d in the blood in snub quatitity as materially to vitiate 
its healthy charocler. (Corrosive poisons affect the nen-ea by n violent 
revulHive iiction : and are not to be considered in tbe same category u 
modicinas.) Thus Lend is not a true Neurotic, but a hloiKl-medioiDe, 
( Fidt page 24».) 

We have now concluded our brief review of the action of 
Neurotic medicines. Some few will be again treated of in the 
foortli clittpter. The views of their operation which I have 
wished to substantiate are in man; cases the same as those 
which are generally adopted, in some cases different from 
them. In either instance I have attempted to base them on 
obaervation, or on simple inductive reasoning. 

It has ulreody been observed that these nerve-medicinee »re 
more rapid and more evanescent in their action than those 
which preceded tliem. They are unable, as a general rule, to 
produce a permanent effect. When such a permanent im- 
pression is desired, an approach to it can be made by a con- 
tinual ropetilion of tho dose, by which a transitory action 
may be constantly renewed and kept up. In other case« a 
more transitory action may produce a cure. This may be 
the onee in a sudden and dangerous emergency, which will 
pass over if tho system can be supported through it, but which 
thrvaicna life while it lasts. Or, in Neuralgia, if the irrita- 
bility of the sensory nerve be continually blunted by the 
e.vterual application of Aconite, it may at last subside alto- 
gether, and u right condition of things bo restored. The same 
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»y be Baid of convulsive disonlcrs, and the stimulant nnti- 
msmodics which are used to control them. 
Neurotics are mostly employed in temporary emergencies. 
In anch cases their action h often decisive and gratifying- 
Vital action may be restored and kept up ; or excess of ac- 
tion allayed. Pain may be auddeoly and effectually removed : 
delirium or convulsions subdued. Sleep may be substituted 
for wakefulness, or activity for torpor. By these powerful 
^ remedies we are enabled to exert an immense control over 
die various manifestations of nervous force; and nay often, 
Vhen we wish it, substitute one condition for another which is 
the reverse of it. When there is a deficiency of nervous force, 
^e make nse of a stimulant, or of one of the Inebriant Nar- 
[cotics; when there is an excess of the same, we employ a 
idative, or one of the latter two Narcotic orders. 
But when we desire to quell a long-atanding and firmly- 
rooted disorder, which is not displayed by violent outward 
tnanifes tat ions, but is nevcrChele.as working fatally within, we 
DDst then call to our aid some Htematic medicine, which alone 
1 be of permanent efficacy in such a case. 



{Psop. IX. — That a third class of fnedicines, called Astrin- 
QBNTS, act hy passing from the blood to muscular fibre, which 
they excite to contraction. 

Although this class of Astringents is a small and compa- 

I'Tatively nnimportant class, yet it is necessary to separate it 

I from all the others, because the medicines which compose it 

I »re completely distinct in thoir mode of operation. They do 

' not necessarily act in the blood, although many Haematics 

are also astringent. They do not pass from the blood to the 

nerves. They do not always act by passing out of the body 

through the glands. Their operation is peculiar, but it is 

L ample. As Neurotics act directly on nerve, so these act di- 

fc«otly and especially on muscular fibre. They cause this to 
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contract, whether it he striped anil voluntary, or of the invo- 
luntary and unatriped kind. 

Tbeir action is more readily understood, because it can 
actually be seen. It takes place out of the body, or in the 
body — externally or internally. Nearly all aetriugents have 
the power of coagulating or precipitating albumen. By virtue 
of this power they are enabled to constrict many dead animal 
matters. They affect fibrinona tissues in a similar chemical 
way. But they aeem to possess a further dynamical influ- 
ence over living tissues, which possibly depends in Bome way 
on this chemical property. This dynamical influence is, as 
I have said, to cause the contraction of muscular fibre. By 
this all their operations can be explained. Taken into the 
blood in a state of solution, they pass through the walls of 
the capillaries to the muscular tissue. By inducing the fibre 
of the voluntary muscles to contract, Astringents may brace 
the system, and stimulate the action of Tonics. But as the 
contraction of voluntary muscle is short and brief, it requires 
for its maintenance a continual excitation ; and unless the 
medicine is thus continually repeated, the tonic eflcct sub- 
aides. But Astringents fui'ther contract involuntary muscle. 
This contraction is slower, and more durable and important 
in its reaulte. Unatriped muscular fibres exist in the middle 
coat of arteries, in the walls of capillary vessels, in the lining 
of the ducts of glands generally, and in the substance of the 
heart and the coata of the stomach and intestines. Astrin- 
gents are irritants and poisonous in large doaes. But in small 
doses they constrict and stimulate to a healthy condition these 
tubes that contain in their coats the unstriped fibre. By 
diminishing the calibre of the capillary vessels generally, they 
promote health, and counteract a lax state of the system. By 
the same action on the extreme vessels, they prevent hemor- 
rhages. By constricting the ducts of the glands they diminish 
the secretion of those glands, because denying it an exit. By 
acting on the stomach and intestines, they are able to give 
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Atm tone, to dimiDish their secretions when ezcesaire, and 

thas to promote digestion. 

Having premised thia general view of their action, we may 
now proceed to prove the Proposition in which it ia stated, 
dividing it first into four minor propositiona. 

m. p. 1. — That they are medicines which paaa into the blood. 
m. p. 2. — That they have the power of cansing the contraction 

of muscular fibre, living or dead. 
m. p. 3. — That their operation is to diminish secretion, to re- 

presa hemorrhage, and give tone to the muscular 

system. 
m. p. 4. — That these results are to be accounted for by their 

action on muscular fibre, to which they pass from 

the blood. 

These assertions are an extension of the major proposition, 
but their establishment is necessary to a correct understanding 
of the latter. Their proof is comparatively easy and simple. 
It is not supposed to be a certainty ; but simply to amount to 
a strong probability, which ia as much ae we have a right to 
eipect in such cases. 

Astringents constitute the third clasB of medicinea which 
operate on the system after being introduced into the stomach. 
Their action is, however, of so simple a kind, that it may be 
exerted on the external surface in the same way as in the in- 
terior of the body. It will he seen by a reference to the table 
of medicines, that the class of Astringents ia there divided into 
two orders. 



I 



AsTsmaERTiA. 
Ord. 1. Astringentia Mineralta. 
Ord. 2. Astringentia Vegetabilia. 



The lists of these orders are given below. With regard 
to the first minor proposition, it has already been proved 
that most of these medicines pasa into the blood. The 
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minerals included in the first order have nlread; been noticed 
&3 Haematic medicines. They are .ill soluble in water. They 
are absorbed in the stomach and intestines, and pass into the 
blood. Many of them pass on into the secretions. The 
astringent parts of the vegetables of the second order are also 
soluble. Tunnic acid is the chief of them; it is simply an 
Astringent ; it has been found in the blood, where it changes 
into Gallic acid, and in that form it passes into the secrotion 
of urine. 

TVhat then are the active properties of these medicines ? 
They have all a certain chemical power ; and a certain dy- 
namical power. All the mineral Astringents have the power 
of precipitating an albuminous solution. So also do Tannic 
acid, Turpentine, and Creosote, coagulate albumen. Tannic 
acid precipitates Gelatine too. The dynamical property, 
which is common to all uf these substances, is a power of 
causing the contraction of muscular fibre. It seems to dep(>nd 
somehow on the chemical power just mentioned ; for Astrin- 
gents appear to constringe fibrinous as well as albuminous 
tissues by a chemical action. They also coagulate fluids and 
discharges which contain albumen. 

When the solution of any Astringent is applied to a fresh 
fibre of dead muscle placed under the microscope, it is seen 
to contract. The power which they possess in causing the 
contraction of living blood-vessels may be witnessed in a 
similar way. The astringent solution may be applied to the 
web of a frog's foot, confined in an extended position. This 
web is traversed in all directions by minute ramifying capil- 
laries ; and these are found gradually to diminish in calibit. 
In the same way as the mechanical irritation of a small artery 
will act upon the unstriped muscular fibre contained in it8 coat, 
and thus cause the vessel to contract at one point ; so it seems 
that an Astringent, by a chemical action on the same muscular 
tissue, is able to cause the capillary vessels seen under the 
microscope to contract and diminish in size. At all events we 
may conclude, both from actual experiment and from a oom- 
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Wrison of iheir several operations, that Astringents are able to 
■Bse tbe contraction of muscular fibre.* 

In the third minor proposition tbe chief results of tboir 
operation are stuteii. These have already been briefly de- 
scribed. 

It should be borne in naiml, that Astringents in large doses, 
and undiluted, are irritant poisons, on account of their ener- 
getic chemical action on the living tissues ; that when given 
as medicine the dose muBt be properly diluted ; itnd that their 
action is always evidenced first on the mucous membrane, with 
which they come first in contact. (See Prop. V.) Tliey must 
pass by the blood before they can exert an infiuence on remote 
parts. 

They check secretion. They are thus preBcribed when any 
secretion la excessive. The TadViIc vegetables are given in 
diarrhcea ; Nitrate of Silver may be administered in Pyrosis ; 
Sulphuric acid in profuse perspirations ; Uva Ursi in mucous 
flux from the bladder. 

They repress hemorrhage. Thus Acetate of Lead is em- 
ployed in hiemoptysis ; Creosote and Lfva Ursi are used in 
hemorrhage from the stomach or bladder; and the vegetable 
Astringents are prescribed in Dysentery. 

They give tone to the syatem. They do this when there 
exists an over-relaxation of the solid fibres on account of uny 
depressing cause, by exciting the muscles to a more or less per- 
manent contraction, and by constringlng the capillary vessels 
generally. 

In the Fourth place, it is maintained that their action in all 
these instances may be explained by a reference to their 
power in causing the contraction of muscular fibre ; Inaa- 
mucb as they are found to diminish the calibre of certain 
tubes and cavities, and ihes© owe the contractility which they 
possess to the muscular fibre which ia contained in their ooats. 



• " Tbej act oq ihe Solids, and corroborate them, that is, 
into contmction. BeiDK mixed in a sufficient quantitj witli o 
imtaedialel} coagulate tbem." — BoerAaauc, op. cil. 1121. 



tioiulate them 
■ Liqaids, tbej 
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It follows, then, from the rule of local access, thnt before the; 
can influence these tissaes they must pass directly to them from 
the blood. 

Such appears to he the eimplest and the most rational ex- 
planation of the action of Astringent medicines. 

As this action appears to be quasi- chemical, we can nnder- 
Btand how it is that dilution with the mass of the blood im- 
pairs their activity. They act best when they can immediately 
touch the point to be acted on ; next best, when they are ex- 
creted by a gland which is to be influenced, for then the dose 
again undergoes concentration ; least, when diluted by the whole 
mass of blood. 

We will now consider separately the two Orders into which 
this class is divided. 

Ord. I. Mineral Astrihqents. 

(Sulphuric, Nitric, and Hydrochloric acids. Acetate and 

DiaceCate of Lead ; Sulphate and Sesquichloride of Iron; 

Alum ; Sulphate of Zinc ; Sulphate of Copper ; Bichloride 

of Mercury ; Nitrate of Silver.) 

These medicines have already been noticed among Reator»> 

ttve and Catalytic HsemuCics. Their Astringent action on 

muscle is of much less moment than their important operations 

in the blood. Neither is it theoretically a matter of so much 

difficulty ; for it appears, as we have seen, to admit of a simple 

explanation. 

By their chemical action on albumen, these substances 
coagulate blood, and thus act in a simple way as styptics 
when applied to bleeding parts externally. They form pecu- 
liar insoluble compounds both wiih albumen and iibrine, 
and it ia probably by virtue of their action on the latter that 
they are able to cause the contraction of muscular fibre, which 
is a fibrinous tissue. The constriction, set up chemically, is 
apparently continued and propagated by the vital force of the 
muscle. 
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Most of thorn, when in the concentrated form, act energeti- 

»\]y on the mucous tissue aa caustic or irritant poisons. 

This action hinders absorption, which is promoted by diluting 

dose. The dose thus 'diluted coagulates albumea and 

■ucus, and constringes the part with which it comes in con- 

Ptoct. (Prop, v.) 

The moat important only of the mineral Astringents are 
mentioned above. It must not be supposed, when their chemi- 
cal actions are mentioned, that such actions are always allowed 
free play In the living and circulating blood. They are no 
doubt constrained by various forces from operating there, or 
else the consequences of such a disturbance of tbe condition of 
the elements of the blood would be dangerous in the extreme. 
They act, before entry into the blood, on mucous membranes 
and external parts ; and on coming out of the blood, on the 
terminal capillary vessels, on the ducts of glands, and on the 
mucous membranes again. 

Astringents act very much alike on external parts ; only 
that some are more soluble than others, and some excel the 
rest in chemical activity. But they differ considerably in 
their applicability for internal use. They must ho given in 
Ricb quantity that, after absorption and dilution by the whole 
iDass of the blood, they may still be capable of exerting a per- 
^ptible action on distant parts. A small portion of one of 
^em ^ill not suffice to repress hemorrhage, or to diminish a 
Miperabundant secretion. 

From this it follows that the mineral acids, Alum, and the 
nits of Iron, are the only medicines of this order which can 
I all cases be given internally with advantage. For being 
iemparatively innocuous, they can be safely prescribed in the 
i^nantity required ; whereas the other mineral astringents are 
poisonous substances, which cannot be given in large doses 
without considerable danger. 

Of the mineral acids. Sulphuric acid is the best Astringent. 
I^itric and Hydrochloric acids are hardly to be called Astrin- 
[ents, at least in a practical sense. For the first undergoes 
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rapid decomposition, yielding up its oxygen : and the other, 
though it first precipitates albumen, ultimately diijsolvea or 
digests it. Phoaphoric ncid is never used as an Astringent. 
We might, indeed, have supposed it to be inapplicable, from the 
fact that it forms soluble compounds at once with albumen and 
fibrine, — instead of coagulating these substances. 

Sulphuric acid is a Restorative Hieraatic ; and, when given 
in small doses, may remain in the blood, and not pass out 
through the glands. It acts first upon the mucous surface 
of the stomach. When there is a relaxation of this mucous 
membrane, as in many cases of atonic dyspepsia, with a large 
formation of fialiis, and an over secretion of the gastric fluid, 
this acid may be very serviceable. It tends to correct these 
evils by a topical action. In cases of Pyrosis, where there is 
an alkaline reaction in the vomited fluid, as sometimes occurs, 
Sulphuric acid is still more peculiarily applicable, because it 
further acts chemically in neutralizing this alkali. When 
given in larger doses, the acid cannot remain in the system, 
hut must be excreted from it by the glands. In passing 
through them it tends to act as an Astringent by corrugating 
and diminishing in calibre their minute ducts, and thus de- 
creases the amount of the secretion. But it does not act on 
all glands alike. Dr. Bence Jones has found that it seldom 
passes out into the urine. It therefore does not sensibly 
diminish the secretion of urine, and can only render it acid hy 
displacing some other acid in the blood, and causing this other 
acid to be excreted. It is probably excreted partly by the 
skin, and partly by the howels ; for it diminishes the amount 
of the sweat in profuse perspiration, and of the fseces in diar- 
rhoea. Sulphuric acid ia free before entrance into the blood, 
and after expulsion from it into the secretions. Thus at these 
periods it acts as an Astringent. But while in the blood it 
combines with the alkali contained in that fluid, and forms a 
salt which is not astringent. So that when it diminishes any 
secretion, it is nearly taniamount to a proof that it is actu- 
ally excreted by the gland which forms that secretion. It acta 
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i membranes generally, being probably excreted in 
small quantities by those which are remote from the stomach. 
It ia not of use in cases of hemorrhage, except when the bleed- 
tag takes place from some mucous membrane. It is thus 
given with more or less advantage in Hreniatemesis, Hfemo- 
ptysis, Melasna, and chronic Dysentery, — i. e. in hemorrhage 
from the mucous surfaces of the lungs, stomach, and bowela. 
It diminishes excessive excretion from the bowels. It is thus 
often of great use in Diarrhcea, and will cure cases that have 
Liiproved intractable to other remedies. It may even be of aer- 
nice in Cholera, especially in the early stages, when large and 
' repeated doses, properly diluted with water, should be boldly 
administered. 

Alum ia a aniveraal Astringent, acting more or less on all 
parts of the body, and diminishing all secretions. It is a very 
naefnl remedy in all cases where astringents are required. It 
does not seem to be impaired in power while in the blood, as 
B the case with Sulphuric acid; and is therefore applicable in 
I hemorrhagic cases. It has been highly recommended in 
^e case of lead-colic, and seems to operate in this instance 
by stimulating to contraction the muscular fibre of a para- 
lyzed portion of the intestine. As a simple Astringent 
^^ Alum should not be given in too Urge doses. For, though it 
^^^poagulates albumen, an exc^a of Alum will redissolve the 
^^Boagulum, and produce the same dissolvent effect generally as 
^HbUier salines. 

^^B Mialhe considers that the Alum used so largely by public 
^^B^ngers maintains the vocal parts in a state of '^ flaccid ity," 
^^Bbistead of constringing them. 

^^H^ The astringent salts of Iron are less active in this kind of 
^^pfctflnencc than the medicines already referred to. They have 
very little action on tlie glands. But in cases of hemorrhage 
they are particularly appropriate, for in addition to their as- 
tringent action they tend to restore the deficient red colouring 
latter of the blood. In many such instances the Sulphate or 
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the Scsquichloride of Iron maj be advantageously prescribed 
ftlong with Sulphurio acid. 

Acetate of Lead is used internally &s an Astringent, bat 
being a more dangerous remedy than the medicines aboT« 
mentioned, it requires greater care in its application. It 
should not, if possible, be used for long together. When it 
hae been for some time prescribed, the blue line at the edge 
of the gums, which is characteristic of a saturation of the 
system by the poison of lead, will indicate that its further 
administration ia unadvisable. The Acetate of Lead is much 
esteemed as an Astringent in the caae of Hsemoptysis. It is 
frequently combined with Opium, in spite of the chemical de- 
composition which follows the admixture. But it must certainly 
not be prescribed with alum. 

The soluble salts of Silver, Zinc, and Copper, and the Bi- 
chloride of Mercury, are used with advantoge as external 
Astringents, but can seldom be prescribed internally eo as to 
act in this way, because they are poisonous when given in 
any quantity. The Sulphates of Zinc and Copper, have how- 
ever, been occasionally used in diarrhoea. And here ihey must 
not be given in large doses, not simply because poisonous, but 
further, for the same chemical reason as that alleged in the 
caae of Alum. 

Moreover, when applied as Astringents externally, their ao- 
latioDs must be very dilute, for all the mineral Astringents 
are caustic and corrosive, destroying texture, when in the 
solid state, or in strong solutions. These solutions may be 
applied to any part of the surface of the skin or mucous mem- 
brane, when relaxed, inflamed, or ulcerated. Their opera- 
tion is simple and obvious. When one of them is applied to 
an inflamed eye, or to a red ulcerated sore, that is turgid with 
blood and discharges an unhealthy matter, it tends to promote 
the contraction of the dilated vessels, and thus dispels the con- 
gestion and diminishes the discharge. 

Various other substances have wrongly obtained the titf^^ 
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ABtringentB, regard being had on!y to the result of their ope- 
ration, and not to the mode in which it ia produced, Thua 
Chalk is often of benefit in diarrhcea. It acts both by me- 
chanically absorbing irritating fluids, and protecting the sur- 
face of the bowel, and by chemically neutralizing an acid 
matter by which the irritation ia maintained. And when ap- 
plied to the surface of inflamed ulcerated parts, it does good 
by absorbing the discharge, and protecting from the contact 
of air. Thus its action in both easea ia very different from 
that of the true Astringents. Probably the same is tbe case 
with Nitrate of Bismuth, {v. p. 112.) Charcoal, which ab- 
sorbs and retains fetid gases and liquids, may be of use in 
chocking intestinal discharges which are maintained by this 
source of irritation. 

The action of some of the minerals above named, when ap- 
plied externally in the solid State, as caustics, must not be 
confounded wilb their astringent power. Its efficacy depends 
upon thf revulsive effect which followa a local destruction of 
tissue. An astringent stimulates vital action ; a oaoetio de- 
stroys it. 

I. 
Oak-galls ; Rhatany ; Bistort ; Pomegranate- rind 
leaves; Uva Ursi ; Tormentil. Creosote. Turpentine?) 
Tannic Acid, Gallic Acid, and Creosote are the three chief 
•getable Aatringenta. To the first two the vegetable snb- 
ni.anoes above enumerated appear to owe their efficacy. All 
contain Tannic Acid, or some modification of it ; and Oak- 
galls contain also Gallic Acid. 

The relative efficacy of these active principles may be 
summed up in a few words. Tannic and Gallic Acida may 
generally be used with great advantage in all cases in which 
ngents are required. When applied externally, Tannic 
ifl the moat powerful ; but for internal administration, 
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GlaUic Acid is the beat. It forniB an exception to tte general 
rale that Astringents act most powerfully on the part whieh 
they touch the first. The reason of this will presently ap- 
pear. Creosote, being a powerful Neurotic, cannot be em- 
ployed to act on distant parts, but is appropriate in cases of 
hemorrhage from the surface of the stomach. 

I have already said that I conceive the astringent powers 
of these substances to depend very much upon their chemical 
affinities. Tannic Acid precipitates both Albumen and Gela- 
tine. Creosote also coagulates Albumen. But Gallic Acid 
does not affect either of them. 

Tannic Acid does not seem to be a simple substance. When 
boiled with acids, or with alkalies, it yields Gallic Acid and a 
brown matter. Tannic and Gallic Acids yield the same set 
of products when submitted to destructive distiltation. And 
it appears liliely, from the researches of M. Braconnot, that 
Tannic is a compound acid consisting of Gallic Acid in com- 
bination with the elements of grape-sugar. Three atoms of 
Tannic Acid are together equivalent to six atoms of Gallic 
Acid and one of grape-sugar. When the solution of the 
former acid is heated in the air, or taken into the human sys- 
tem, the elements of grape-sugar are oxydized into Carbonic 
Acid and water, and Gallic Acid is set free. ( Vide Cliap. IV. 
Art. Tannic Acid.) 

It is thus Gallic Acid which passes out into the secretions, 
after exerting an astringent action at distant parts of the 
system. And as the Tannic Acid loses weight by the de- 
composition, it follows that a dose of Gallic Acid produces a 
greater effect as a medicine than an equal amount of the 
other. Thus one ascertained fact is cleared up by these che- 
mical considerations, — but other mysterious points remain still 
to be explained. 

Gallic Acid does not precipitate albumen, and is of little 
use as an Astringent when applied to external parts; bat U 
is very efficacious when given internally. Tannic Acid, which 
is equivalent in composition to a combination of Gallic Acid 
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iritb a aiicchariDe matter, is a valuable external Astringent. 

A fnrtlicr chemical discovery has been maiie, which appears to 

bear upon these facta. M. Polletier has found that a mixture 

of a solution of Gallic Acid with one of Gum will precipitate 

I ilbumen, although neither of them will affect it separately.* 

Gum has the aarae composition as common sugar; and 

grape-sugar, or a materia] containing the same elements, is 

known to be continually forming in the blood, (v. page 136.) 

Thus it is likely that Gallic Acid may act along with this sac- 

■wfasrine matter in the blood, and by this acquire chemically an 

PiMtringent power, which it is not able to exert on external 

, because then isolated, But the saccharine matter is 

■required in the system for special purposes, and thus Gallic 

E Acid passes out into the secretions alone. 

It seems probable, when Tannic Acid is given, that it is not 
l4ecomp03ed into its constituent parts until it has to be sepft- 
fnted from the blood by the glands. 

These two compounds, and the vegetable substances that 
Mntain them, are used in diarrhoea, and in all hemorrhagic 
1 Mses. As with Astringents generally, their success is not 
uniform. To diminish sweating,! Tannic is inferior to Sul- 
phuric Acid ; but to act as a remote Styptic, it is preferable 
to the other. Tannic and Gallic Acids diminish secretions 
^generally ; they are very useful in cases of hjematuria, where 
iBulpharic Acid is all but useless. 

Creosote is a Sedative, and cannot be well given in such 

hrgc doses as to act upon distant parts. It has been used 

irith much advantage as an injection in dysentery. Given 

f the mouth in cases of hscmatemesis it acts topically on the 

Btrface of the stomach in a double way, diminishing the he- 

rrbage by its astringent power over the vessels, and quiet- 

1 the nervous irritation by which the vascular excitement is 



* Tnrnet'a Cbemistrj, Tth edit. p. 905. 

" In the iwtaUng of PblbUia, Gnllic Acid does no good ; in tbe Hrei 
ft\B, mj little." — Dr. Gmrdner. 
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often maintained. Id cancerous cages the bleeding can aever 
be penaanently stopped. 

This concludes the list of Astringent medicines. 

Certain Btimulant ElimiafttiveB are omplnjed for the purpnae of cbMik- 
jog nervouH QukeB, uod «o fur stimulate tbe a.atiua uf true Astringent 
medicinps. ThuB vie itdDiiniatcr, with luure or less advantage, Aromatic* 
in diarrhva ; Cubebs, Copiiibii. and Turpentine, in gonorrhcca ; and 
Balstim of Peru, and other oleo-reeins. in catarrhal affection*. Tbeac 
medicines maj act upon and pass through the glands of the several ma- 
oouB eurfaoea which the; affeot ; while so doing, thej ma; Btimulate lli« 
beaUhj function and secretion af tlie ghtnd. and cause it to dlspliuw the 
morbid one. Dr. Williams thinks that the; first cause dilatation of tha 
vessels of a gland, and that this is followed Ijj contraction. There ia no 
apparent reason whj the latter effect should succeed the former. But 
supposing contmclion to take place in this way, then these medicinM 
would be true Astringents. But it cannot bo so, for they do noC diminish 
any of the natural secretions, but, on the contrary, inoreaae them. Tar- 
pontine, Culwbs, and Copniba. ere Diuretios, and it is possible that while 
passing out in the urine they may simply stimulate the mucous surface 
of tbe inflamed urethra, and excite it to a healthy action. 

These volatile oils are probably incapable of exerting a true Aslrtngenl 
Mtioo. But it should be observed that Turpentine, when in large pro- 
portion, coagulates albumen. And on tbe suppmiition that it is really mi 
Astringent, Turpentine baa beeu oit«n prescribed ag a remedy for hemur- 
rhages in different parts of the body. But it has very much disnppointed 
the expectatlonH that were entertained of its efficacy. 

General stimulants may act indirectly as styptics to a mucous surfaiM, 
when relaied and bleeding on account of an atonic condition of the nerrM 
by which contraction of the minute vessels is maintained. 

Alcohol, in large quantity, coagulates albumen, and il may thus act as 
a true Astringent when applied externally. 

Some Neurotic medicines dimtnish sccretiuna in a way which is not 
well understood. The chief of these is Opium, which particularly dimi- 
nishes the secretion of the bowels. Allempts huce been made to explain 
ihb by an influence possessed by Morphia on the process of Biidosniosis, 
but they arc not satisfactory. It is certain that it is not a true Astrin- 
gent. It is not eitemally styptic, and does not coagulate alhuinen, Some 
little light may perhjips be thrown upon the matter by a consideraUon uE 
the other operations of Opium ; but it is difficult to eipltun it decislTely 
in any way. 
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I Prop. X. — That a fourth clam of medicines, ealled ELmrnA- 
TIV8S, act by pa»»ing out of the blood through the glandt, 
which they excite to the performance of their functions. 

In this Fourth Class are included &11 the mediciaes whieli 
I teaid in a direct manner to increase secretion. Thej have 
[ lecoived various appellations ; some authors have called them 
L^Kcifll Stimulants; others, as Dr. Duncan, have named them 
^^acunnts; while Dr. Pereira entitles them Gccritice. 

The mode of operation of Eliminativo medicines is a matter 

Bof considerable importance, and its consideration will require 

B first to make some inquiry into the character and functions 

|.«f those important glandular organs which they are said to ex- 

|>«ite to action. 

The rational explanation of the process of elimination or 
Kcrction has been in all ages of science a favourite topic for 
speculators and theorists, — sound or unsound in their views 
according to the light that was given to them. With regard 
to its essential nature, and its immediate bearing on the cure 
of disease, the subject has been generally understood with to- 
lerable clearness. From the tiuie of Hippocrates downwards, 
the use of Evacuants in the treatment of fevers and other dis- 
riiorders has been recognized, and their efficacy usually explained 
[*hj supposing that they caused the passage out of the body, 
^ .tiirough the glands, of certain mutters that were formed in the 
Itlood, hut ought not to remain in it. 

This view was more particularly insisted on towards the 
tfllose of the seventeenth century by Dr. Thomas Sydenham; 
land again at the commencement of the eighteenth by Dr. 
I^A. Pitcairn, in an Essay on the use of Evacuants in Fevers, 
I These both had observed that fevers and other disorders had 
mostly a particular tendency to pass off with an increase in 
P, one or more of the secretions; and they drew from this, and 
I from the results of their experience, that in stimulating and 
hnrging this secretion, the physician would be doing his best to 
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promote a cure. ( Vide pnge 57.) More recently the same 
idea has been followed up hy Cullen, Hamilton, and others. 

This theory ia not in our inimediate province. Though 
baaed upon reasonable grounds, it has perhaps been too uni- 
versally applied. It will suffice now if we assume that reme- 
dioa whose action b to increase the amount of secretion have 
often an important bearing on the cure of disease. We have 
only to inquire into their manner of action. As a preliminary 
step, there in one general law of secretion which it is of im- 
portance that we should clearly lay down. It is this : it is 
the especial office of each gland, or set of glands, to secrete 
from the blood particular materials, and to pass them oat of 
the body.* 

It follows from this law of selective secretion, that when 
any morbid substance or product, — or anything which is in 
the system, but cannot naturally remain there, — has to paae 
out, it prefers to puss by some glands rather than by others. 
It must be remembered that the glands afford the only taieans 
by which a substance can make itfl exit from the blood. We are 
still much in the dark as to the rationale of this force or attrac- 
tion, by which particular matters are drawn towards each gland. 

Dr. Pitcairn, a great man for the fige in which ho lived, — 
a man of original thought and natural genius, — gave ua, in 
his Essay on the Circulation of the Blood, a learned account of 
three theories on this matter which were in vogue at his time, 
They are of importance, as showing that the fact was then 
very clearly recognized, however dubious the explanation of 
it might be. One party supposed that there was in each gland 
a certain material stored up, which prevented the passage 
through to itself of any substance that was not like it ; just 
as when a sheet of paper is steeped in oil, oil only will pass 
through it, and not water. A second party, called the Chj- 

* I do not here mun to iiii]il;r tbnt the prnducts of (he aatioDB of all glanda 
Arc deatined Tor excr«tioa. Il U probable tliat Ibe bile nnd sonie other aecre- 
tions are portly re-abaorbed iato the blood. But we are now canterued onlj 
with the futK^tion of glands aa ej 
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mical party, supposed that there must be in tlie immedinte 
neighbourliood of each gland a subtle fluid or ferment, whose 
tendency and office it waa to form and separate from the blood 
the materials which the gland hud to secrete. A third set of 
physicians armed themselves with mathematics and with the 
newly-discovered principles of Newton, and actually worked 
out formulae and equatioos wherewith to support their argu- 
ments. They had strong and perhaps reasonable ideaa as to 
I ihe definite shapes of atoms. They averred that each gland 
B to be compared to a sieve or strainer, having in it pores of 
Ik particular 8i:ie and certain geometrical shape, and that each 
secreted atom could only pass through a pore that would exact- 
ly coincide in size and figure with itself. 

The first two of these theories Dr. Pitcairn disputed, and 

treated with high disdain. The third be accepted in a modified 

form, lie supposed that the vessels in the glands ended in 

small open mouths, always circular, but differing in diameter 

in different glands, so that each would only admit the passage 

of a particle whose diameter approached a certain sum. Thus 

^^^ he supposed that each secretion would consist only of certain 

^^Lmculiar particles. Possibly Dr. Pitcairn forgot that small 

^^K^BTticles would seldom hesitate to pass through large boles. 

^^^K We may, perhaps, feel inclined to make light of these crude 

^^Hueculations of the philosophers of the eighteenth century; 

^^Hn may be disposed to smile at the idea of vessels with open 

mouths, and of glands which are riddled with holes like the 

buckets of the Danaidcs; but we must after all confess that if 

at the present day we have swept away these notions, we have 

certainly added nothing in their stead, nor can we explain this 

matter at all more clearly than our predecessors a century and 

a half ago. a 

The fact, however, is plain, however vainly we may try to 
account for it. It is an established rule, to which there are 
few exceptions, that each substance which is formed in the 
blood and has to pass out of the body, tends to puss out through 
some particular glands ; that it is the particular fuuctiun of 



320 



ACTION OF MEDICINES. 



the kidneys to excrete water, ur^a, uric acid, and certain salts; 
that it IB the especial office of the bowels to excrete certain 
effete matters and gases; and that it is the peculiar prorinoe 
of the liver to excrete fatty matters, cholesterine, taurine, &nd 
choleate (or cholalatc) of soda. 

Water, being the necessary solvent of the solid matters is 
all the fluid secretions, is secreted in greater or less quantity 
by all the importitnt glands. The kidneys are the chief emuno- 
tories of water, — i. e. they have to separate it from the blood 
when it has entered in un unnatural amount. But in the ex- 
cretion of water there exists a compensating relation between 
the skin, kidneys, and bowels, — particularly between the two 
former. So that when water is not properly excreted by the 
kidneys, it may pass out by the skin, and vice vergd. It ia 
well known that this change may be determined by several cir- 
cumstances, particularly by the conditions of heat and cold, or 
moisture and dryness. The relation between the function of 
the skin and kidneys applies also to other 6uid and solid anb- 
stances, as will be seen when we consider the medicines wfait^ 
act upon these glands. 

Now this law of selective secretion applies not only, aa it 
seems to me, to substances which in the course of nature are 
formed in the blood, and have to be excreted from it, but also 
to other matters which have been, as it were, accidentally in- 
troduced from without, and which, being in the system, cannot 
properly remain there. Thus it would apply to all medicinal 
bodies which have passed from the stomach into the blood, 
and wliich, not being natural constituents of that fluid, must 
again pass out of it. 

So that although it is often laid down that medicines acting 
on the glands do so simply by passing along in the blood, and 
stimnlating them as they go by, I regard this as a needless 
complication of the subject, and a thing which is wholly with- 
out proof. In fine, I am brought to the opinion which I have 
laid down in the Tenth Proposition, and which I have now to 
establish us well as my space will permit. The affirmation may 
be thus divided into minor propositions: — 
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I. p. 1. — That Elimina lives are medicines which pass into the 

blood. 
I. p. 2. — Tliat they cannot remain there, but must paBB out 

of the body. 
I. p. 3. — That in bo doing, they tend to pass out by some 

glands more than by others. 
I. p. 4. — That the result of their passage through a gland is 

to increase its secretion. 
I. p. 5. — That they are of use when the state of the syatem 

requires that the function of a gland should be 

restored or promoted. 



What I wish to prove is, that a medicine increases secretion 
■imply by being itself secreted : that while passing through a 
E'gland it stimulates the secreting cells, and rouses them to a 
Ijiroper performance of their natural function; that each eli- 
Eninative medicine has a tendency towards particular glands, 
land increases the secretion of those glands; and thus, as far 
I our information on the subject extends, we find that Ca- 
I thartics are excreted from the blood by the glands of the 
Kfeowcls, and pass out with the fseces; that Diuretics are to be 
Idiscovered in the urine, Diaphoretics in the sweat, and those 
I Expectorants which are volatile may be detected in the odour 
f of the breath. 

Any material which is naturally eliminated would act aa an 
fliiminative medicine. Thus, if a drachm of Urea be dissolved 
in water, and injected into the veins of a dog, it causes copious 
urination, which continues until the whole is excreted. Urea, 

I in fact, is diuretic. In Rheumatism the sweat is largely in- 
creased, because an excess of lactic acid is formed in the blood. 
Xactic acid is a diaphoretic. These instances will illustrate 
ilie argument. 
Further, we find that when an eliminative medicine \s di- 
Terted from the gland by which it usually passes out, it no 
tenger augments the secretion of that gland. Dr. Ward gives 
An interesting case of a woman who was never purged by 
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Castor-oil, but in whom the oil exuded from the skin, and 
acted as a Diaphoretic. And it is, as I have said, well known 
that the conditions of cold and exercise will cause a Diapho- 
retic, in most casen, to act on the kidneys, bocause it is then 
excreted by them. For the same reason, warmth, cuufine- 
ment, and rest, will induce a Diuretic medicine to act on the 
skin. 

Thus, if it be shown, on the one hand, that Elimin&tive 
medicines themselves pass through the glands whose secretions 
tbey augment; and, on the other hand, that when they do not 
pass through them, they do not, as a general rule, augment 
their secretion, — it may then fairly be presumed that tLey 
operate by so passing through. 

I assert, then, that medicines which stimulate secretions 
are themselves secreted. But the converse of this, — i. e. that 
all medicines which are secreted at the same time increase 
secretion, — though it holds good in the main, is not invari- 
ably true. There are two chief exceptions to it. These are 
Astringents and Hyperffimics. 

When an Astringent passes through a glaod. it tends, b; its natural 
force, to d«crGa«e lecretion. nod to cnuse cuDHtrictbn of ibc ducta. Thus 
Uva urai toaj dccreoae the amount uf the uviue, altbuugh it iHimetiaiM 
does the opjiusite; in which uase the elimmutive may bv said to 9xa- 
mount the astrlo£eiit tendcncv. So ulsu Outcuhu, Eino, and Sulphuric 
aaid decrease the aeeretion i>f thn inteitiiial glands. But general Astrio- 
genta nre Dot always glandular Aatrmgents. Thus the mineml acids sot 
as Diuretics. 

By Ujpertemics 1 mean medicines which produce congestiun. Pow- 
erful EtiminatiTes do thin when given in tixueiiB. simply by exciting es- 
cegsive action. Now it is a genernl rule that congestion, hnwerer caused, 
diminiBhes the seiTetion of a gland. Thus cungestJoo of thn Liver, pn>- 
dacei jaundice ; congestion of the kidney, ischuria. After acarlatiiiB, 
when the kidneys areeuddeuly called upon to eliminate a morbid mate- 
rial from the hlood. congestion of the glandit may be caused, the urine is 
diminished, and dropsy results. 

Cantharides and Turpentine are Diruetics. Thoy increaio the urine 
when taki'n in uioderato doses; but when in an overdose, they diminish 
it, and may cause painful strangury, with aa almost lutol suppreancm of 
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The explanation of such an aoiion is obvious. Congestion 
is OMUBad bj the eicessiire actioQ. In the same wa; we &nd that a large 
duse uf Mercurj, nnturalij a Chulaguguu, mnj produce jounillce, bj 
causing congestion uf the liver. Thitt fuct hiia bcien observed bv Dr. 
Graves, of Dublin. But it does not follow from this, at argued b; Dr. H. 
Juoea, that Mercury, righti; administered, does not iucrease the seorelioa 
^^ of bile, and stimulate the beputio funotion. 

^^H lo all Oftses, then, in which observations liave been made, 
^^Bire find that an Elimioative medicine is secreted hj the gland 
^^■khich is stimulitted by it, and, in moat cases, thai a medicine 
^^■vbich is excreted by a gland tends to increase its particular 

secretion. 

Having made this general statement of the case, I must 

attempt a more particular and detailed proof. I will treat in 

I turn of the above minor propositions, as applicable to the fol- 
lowing orders of Eliminative medicines : — 
ft, 
UK 



Class IV. ELmmAMTU. 

Ord. 1. Sialagoga. 
Ord. 2. Expecioraotia. 
Ord. 3. Cathartica. 
Ord. 4. Cholugoga. 
Ord. 5. Diaplioretica. 
Ord. 6. Diuretica, 



They are ennmerated, nearly in the order of the glands, 
from above downwards, in the human body. I have not enn- 
Uerated Errhines, because the medicines which are used to 
increase the naeal mucus are merely topical irritants, and not 
true Eliminatives. 

Of Emetics I have already spoken. Some are Neurotica, 
acting from the blood on the nervous system ; others are local 
irritants. Thoy ako arc nut true Eliminatives. 

Neither are Emmenagogues so ; for the uterus is not a gland. 
Bome of these too are Neurotics. Most of them act hy causing 

determination of blood towards the organ. Cathartics do 
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this by their action on the contiguous mucous membrane of the 
intestines. l_Vide page 119.) 

These then are the six orders of Eliminative medicines. In 
the first minor proposition it is stated that they pass into the 
blood. This has already been in great part proved ; for most 
Eliminative medicines belong also to one or more of the pre- 
ceding classes, of which it has been shown that they pass into 
the blood. 

Thus Antimony, Mercury, Acids, Alkalies, Sulphur, the 
Salts, etc., are Hwmatics primarily. The vaiious volatile oils 
and resins are more or less Stimulants. So also Alcohol anil 
Ether, as well as Camphor and others, are found among Nar- 
cotics. Colchicum, Digitalis, Creosote, and Ipecacuanha, are 
Sedatives. Many Eliminativca are certainly known to pass 
into the blood, because they are subsequently found in the 
secretions, us will be presently seen. 

Secondly, these medicines cannot remain in the blood, but 
must sooner or biter leave it. If they remained, they could 
not pass through the glandular cells. But if they paas out, 
they must inevitably be excreted by them. 

All those medicines must be secreted which have nothing 
in the natural blood corresponding to them. This is the caae 
with most Eliminatives. and with all mi'diciDcs except the 
Restorative Haematics. And those Restoratives which act as 
Eliminatives, such as Acids and AlkaHes, do so because they 
are introduced in so large a quantity that they cannot possibly 
remain in healthy blood. Thus all these medicines pasa out 
through the glands. 

Thirdly, we find that in so doing they tend to pass out by 
some particular glands rather than by others. 

In order to show this, we may consider first the chief ten- 
dencies of the great groups of Eliminative medicines; and 
secondly, I shall endeavour, when considering the six orderi, 
to show that many of the medicines included in them have 
actually been found in the secretions of the glands towards 
which they tend. The first consideration will clear the way 
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r the second. What ve huve to ascertain is, that the pria- 
leiple of selective secretion is generally applicable to EUmi- 
pHative remedies. 

The most important of the sabstanccs which arc used to 
increase secretion may be divided chemically under the fol- 
lowiog six heads, of all of which it has been proved that they 

I pre capable of absorption. (Prop. II.) 



, Insoluble mineral substances. 

2. Soluble minerals, — i. e. Acids, Alkal 

3. Ammonia and volatile oils. 
. Fixed acrid oils. 

5. Resins and neutral scrid principles. 

6. Soluble vegetable principles. 



lies, and Salts. 



1. Insolubh mineral sahstances. — The chief of these are 
Mercurials {Blue Pill and Calomel), Iodine, and Sulphur. 
They are all more or It'ss changed during the process of ab- 
sorption, as they have to be reduced to a soluble condition. 
They stimulate secretion generally; but Mercury particularly 
tends to the Hver, bowels, salivary glands, and skin ; Iodine to 
the kidneys, and to the salivary and mucous glands ; Sulphur 
to the skin. 

Soluble mineral aubttances. — Acids, Alkalies, and Salts 

lay pass off by any of the fluid secretions. The chief of these 

laecretions are the sweat, the urine, and the secretion of the 

luwels. The sweat is only fluid when the skin is kept covered 

■•nd very warm. In oihcr cases the choice lies between the 

ijidneys and the bowels. The kidneys are the grand purifiers 

of the blood, so that most of the substances which stimulate 

.4fae other glands may occasionally pass off in the urine. And 

>luble minerals which require some amount of water for pro- 

' solution, would tend for this reason towards the most fluid 

the secretions. 

there are some other things which counterbalance this 
iency. The constitution of the urine is such that it cannot 
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safely be distiirbeii to a very great extent. If there ho much 
excess in it either of acid or of alkali, a deposit is occasioned. 
Dr. Bence Jones found that Sulphuric acid never passed oat in 
the urine in any quantity. We find too that when a certain 
quantity of Saline is administered, too great to pass off readily 
by the kidneys, it prefers to act on the bowels. It is more 
likely to be diuretic if much diluted with water; but this is 
not the only directiuj; caiise, for a very large quantity of a 
saline will prove purgative, even when freely diluted. ( Vide 
Prop. II.) Thus the general rule ia this : soluble minerals are 
in small doses Diuretic, in large quantity Purgative. This 
applies more especially to ealts : for mineral acids act as As- 
tringents on the bowels, — and mineral alkalies, being corrosive, 
cannot be given in large doses. 

3. Ammonia and vvlnltle oils. — The laws of endoamosis 
favour the passage of soluble substances through to a liquid 
secretion. They are dissolved and carried away on the other 
aide of the membrane tbrough which they pass. In the same 
way it appears that volatile substances may dissolve id, and 
be curried away by air. Thus they have a tendency towards 
the aeriform secretions, These are, — the expired air, or the 
secretion of the air-cells of the lungs, — and the ordinary cu- 
taneous transpiration. While passing through the air-cells, 
these matters stimulate the secretion of the lining mucous 
membrane. They cause a morbid secretion of this surface to 
be replaced by a more natural one. Thus Ammonia and vola- 
tile oils are Expectorant and Diaphoretic. They may all pass 
out in the urine, but do not especially tend to do so, with the 
exception of some that are acrid, and approach to the nature 
of the resinous group. Turpentine, Juniper, and Copaiba, are 
Diuretic. 

4. Acrid fixed oils. — Such are Castor and Croton OUa; 
they are Purgatives, passing off by tbe bowels. 

5. Jieainou» and neutral acrid principles. — These are solublt 
in alkalies, and thus partly absorbed in the intestinal oanal. 
Most of them are Cathartic, whether introduced into the Btl>- 
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RWch, or injected into the veins. Such are the resins of Scam- 

JiBony, Jalap, and Gamboge, and the principles of Colocjnth 

lod Elateriuni. Some few of them are Diaphoretic, as Guai- 

[■cum and Mezereon. Some again are Diuretic, especially 

I which arc liquid, or associated with a volatile oil, which 

■ the ciiBe with Copaiba, Cllbebs, Cantharidcs, and others. 

6. Vegetable prinnplfs tobtbh in water. — Most of these are 
Diuretic; as are the Vegetable Acids, and the Alkaloids of 
' Digitalis, Tobacco, and Colchicum. So also are the principles 
of Srooin and Sarsaparilla. Tho Emetic in Ipecacuanha, and 
the Morphia in Opium, act on the skin. In Aloes and Senna 
there are soluble principles of doubtful nature, which act oa 
the bowels. 

Having thus briefly sketched out the particular tendencies 

in the operation of the groups of medicines which act on the 

glands, it remains for me to say that in very many oases these 

medicines have actually been proved to pass out of the body 

J the glands whose secretions they tend to increase. When- 

tver we are in a position to inquire into the facts by chemical 

r other means, we find that the Eliminative medicine is itself 

tontainod in the seerelion which is augmented by its action, 

lad that when the secretion upon which it usually acts is not 

mgmented, the action has passed off by some other secretion 

utead. There are doubtless many cases in which no inquiry 

\ the kind has been yet made ; but additional confirmation of 

vis rule is being continually elicited by fresh experiments, and 

i will be seen, when we consider separately the Eliminative 

rders, that all that is known on the subject is in favour of the 

^ftbove statement. 

Assuming, then, the third and fourth minor propositions 

■ together, we conclude that Eliminative medicines, which must 

B out of the blood, tend to puss out by some glands more 

n by others, and that the result of thetr passage through a 

land is to increase its secretion. 

■ They do not exert a blood-influence, nor do they act on the 
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nervous functions; but they operate on those obscure vital 
forces by which secretion is directed and controlled. 

The fifth minor proposition treats of the application of these 
agents in the treatment of disease. They are of use when it 
is requisite that the function of a gland should be restored or 
promoted. There is scarcely any disease in which some or 
other of them may not be of service. Their remedial applica- 
tions are many and important. 

Eliminatives are used to restore the functions of a gland 
when impaired. With this view, Cathartics are employed in 
constipation, Diaphoretics for dryness of skin, Gholagogues in 
torpid states of the liver. 

They may eliminate a poison or morbid material, and thus 
resolve a disease. This probably is the rational explanation 
of the use of Diaphoretics and Diuretics in Fevers, Gout, and 
Rheumatism, and of Purgative medicines in a great number of 
disorders. 

We may, by an action on one gland, be enabled to replace 
the function of another gland. The amount of each secretion 
bears more or less an inverse proportion to that of other secre- 
tions. Thus when one of them is unduly copious, we may 
diminish it by stimulating the formation of another. In other 
cases the reverse condition mav occur : one of the secretions 
may be diminished or suppressed by a cause over which we 
have no controK and the matters which should be contained 
in it may be left in the blood, causing various mischief there. 
Here again by increasing one of the other secretiv^ns, we 
may replace the functiv>n of the diseased gland, and cause 
the elimination of tho:se producis from the blood by anouier 
channel. 

Fourthlv, Elimina:ive me>iicine$ mar l-e of service br drain- 
ing away fn>m the bUxxi doid 4nd s^rlid ma«ter^ The fir^ 
reisuU of their acuc^n is to s:imuia:o the proper secnriica of a 
gland : but when it is pushed ;*> a tur:her ex:eiit^ tier may 
actoallr cause the t-xcrvuon of socie of tie na;^ral cv::ksiiia£2i:s 
of the Koo«i, Thiis Vt an aeuoA oa the siia or si&e k5dzxrs« 



ELIMINATIVES. — OBD. I. 329 

»e may cause a copious evacuation of water, holding in solu- 
tion saline matters. By increasing tlie secretion of the intes- 
tinal gliinils, we may drain away the serum of the hlood, in 
1 altered form, into the cavity of the bowels. Thus it is 
I that iril Eliminatiyes are more or less antiphlogistic. Cathar- 
tics are especially so. Their influence, when carried to excess, 
I analogous to that of hlood-letting. As evacuants, Cathar- 
I tics are employed in diseases of the brain especially ; and 
[ Diuretics are made use of in dropsies to diminish the amount 
I of fluid in the blood, and in this way to promote absorption. 
So much having been said of the general action of Ellmi- 
natives, we proceed to make a few remarks on tho individual 
orders of medielnes which are included in this division. Those 
Bubstances can alone be properly included in these groups, 

Ivhtch really act on the principle of elimination, as above de- 
fined. There are in many instances other medicines which are 
fiiund to increase secretion in an indirect way. 
utct 
The 



t 
t 

I 



ObD. I. SlALAGOGUEt 



This name is applied to medicines which in various ways 
' i&crease the quantity or promote the excretion of the saliva. 
The saliva is a slightly alkaline, viscid fluid, containing about 
one per cent, of solids. These consist of mncus-cella, alkaline 
salts, a minute quantity of albumen, and of a substance called 
JPtyaline, which has the power of converting Starch into 
UStigar. (Bernard.) Sialagogues are seldom employed as re- 
^nedial agents ; for the exeretiun of saliva is constant and 
j^ery rarely suppressed, and it ia so small in quantity, and so 
peat a source of inconvenience when increased to any amount, 
that Sialagogues con never be employed as general evacuanta. 
Shere are two kinds of Sialagogues. 

* No lieig of Lhe Elimicistive orders wUI b? given ; for as onlj b gcuernl 
ftnlline of thf< njode of action of these meiikiues [s intended, a detailed 
tuymerntlon of the remediei comprieed in each order wuulii involve a needless 
appioprialioD of sjiiice. 
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Any solid substance which excites the mucous surface of 
the mouth, as the natunil food. — or even the act of mosticn' 
tion alone, will suffice to bring on the secretion of saliva. An 
irritant substance, as Ginger, or Pyrethrum, tends especially 
to cause this secretion when masticated. Catechu and Belel- 
leaf are chewed for this purpose hy the natives of the Eiiet. 

Such a stimulation of the salivary glands may bo advan- 
tageously resorted to on the counter-irritant principle in obsti- 
nate cases of head-ache, ear-ache, or tooth-ache, or in neuralgic 
or chronic rheumatic affections of the face. 

When the quantity of the saliva is thus increased, it sbonld 
not berejcctetl, but always swallowed when possible; for this 
secretion is apparently useful in the stomach, and essential to 
the proper carrying on of the digestive process. (By means 
of the Ptyaline in the saliva and the pancreatic fluid the atarch 
of the food undergoes the necessary transformation into gln- 
cose.) The chewing of Tobacco, Betel, and other substances, 
is frequently found useful by sailors on long voyages, and is 
adopted as a preservative against the dysentery and diarrboBS 
with which they are so often affected. This advantage is to 
be attributed to the increase in the salivary secretion. On the 
other band, we find that the practice of constant spitting is 
productive of very injurious effects ; and it is more than possi- 
ble that the pale faces, lank figures, and dyspeptic maladies, 
which are so common among the American people, may be due 
in part to the prevalence of this habit among them. 

These topical irritants and masticatories are not true Eli-. 
minalivea. There are also some medicines which by another 
topical action may occasionally produce salivation. These are 
Sedatives. Hydrocyanic acid, Tobacco -smote, Digitalis, and 
nauseant medicines, may act locally so as to paralyze the mus- 
cular fibres by which the constriction of the salivary ducts is 
maintained, and thus allow the secretion to pour out uncon- 
trolled into the cavity of the mouth. 

True or Eliminant SialayogiKa. — These are medicineB which 
are actually excreted from the blood by the salivary gli 



biy in 



ELIMINATIVES. ORD. I. 331 

and which increase their natuml secretion nliile passing 
through them. Mercury ia tlie most important of these. 
When given to a considerable extent, it cnusea soreness and 
rednesa of the gnnia. and profuse salivation. It probably in- 
creases the amount of saliva even before this soreness is pro- 
duced. It is not given for the purpose of producing salivation,* 
but in cases where the full action of Mercury is desired 
this symptom is made use of as a sign that the medicine has 
taken full effect upon the syetem. Not only is the amount of 
the saliva increased, but a quantity of albuminous material and 
of fetid products is added to it. If wo permit this action to be 
carried to too great an extent, sloughing of the gums and other 
dangerous results may be produced. 

Id xnme rare cases salivation has followed the administration 
of Iodine. It is also not an unfrequent symptom of clironic 
poisoning by Lead. In cases of salivation by these Elimlna- 
tive medicines, the substance which has caused the increased 
secretion may be, and has been, discovered in the saliva by 
chemical teats. They are therefore true Sialagoguea. 

Lehmann finds that if Iodide of Potassium be taken (in the 
form of a pill) in a moderate or large dose, Iodine may be 
detected in the saliva in the course of ten minutes. And in 
mercurial aalivation, he has invariably detected the mercury 
in the secretion of the salivary glands, both by the galvanic 
teat, and by dry distillation of the residue of the saliva. 

Physiological Chemistry, vol. ii. Art. Saliva. 



PaDcreas eecretes a fluid which resemblea tha Shliva, and proha- 
itj much more of tfaie than the salivary glanda. True Sialagoguas pro- 
bably not on the Paiit-reaB also, and may thus aaaiBt in the djgpstion both 
of Btnrchy and fntty mattere. Wheo the Panurcos in diseased, and di- 
itioQ suSors from it, Sialagogues may still do ^lod by oauatDg an 
miili'iti of Saliva, which may in some part supply thepiooe of the 
io aaiil. 

A ntdicines orver core diseases by «af 1110(1*011, ns many think. It 18 
thMita tb»t cures the Varrenl Dittaac, but lalhation follows, because 
» btgins to be cured.'' — Boerhaavt. 
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Ord. II. Expectorants. 

This term, wlien taken in its widtist sense, is applied to all 
medicini^s that cause the evacuation of mucua from the secre- 
ting surface of the reapiratorj tubes and cavities. They help 
the natural process of Expectoration. 

Many luedicines are capable of acting indirectly as Expec- 
torants. Anything which causes cough, as an irritant gas, 
Kill do it. So will anything that thins the mucus when thick 
and viscid, — e. g. the inspiration of the vapour of hot water. 
Special Sedatives, which control the function of the Vagus 
nerve are particularly notable as indirect Expectorants. Such 
are Antimony and Ipecacuanha. By diminishing the morbid 
irritability of the pulmonary surface, they prevent the con- 
tinued GecretioQ of mucus. By allaying a spasm of the small 
bronchial tubes, and controlling the nervous sensation of want 
of breath, they may promote the evacuation of tliat which is 
already secreted. 

Opium and Stramonium, classed among Narcotics, depress 
the function of this nerve as well as the nervous forces gene- 
rally. So do other medicines similar to ihem. Opium in small 
doses alloys irritability and diminishes tipasm, and is then an 
indirect Expectorant ; but in large doses it acts so powerfully 
as to render respiration difficult and expectoration impossible. 
Its use therefore demands great caution. 

True ETptc(orant». — The action of Antimony and Ipecacu- 
anha upon the Becretion of bronchial mucus is of so specific a 
character as to render it highly probable that these medicines 
add to iheir neurotic influence a true eliminative agency. We 
are as yet unable to decide whether or not they are ever 
secreted by these mucous glands, because not only is the analy- 
sis of the mucus a matter of difficulty, but hitherto no investi- 
gation of the mutter has been made. S4uill also is probably 
an Eliminative Expectorant. 

Many of the true Expectorants are volatile and odorous in 
nature. All excreted substances have to pass by an endos- 
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motic process through a thin animal membrane, And it is 

necesswry, before they can puss, that there should he on the 

other side of this membrane something whicb is capable of 

dissolving thera. Diuretics are soluble in water, and they 

pass through into a watery fluid. But these Expectorants, 

whether they pass through the mucous glands, or immediately 

I tbrongh the thin wall of the lung-cell, are brought directly into 

I' contact with air. And in thia air these volatile matters are 

taolnble, and are carried away by it. 

Thia appears to be the reason why the Eliminatisea which 
rare volatile in nature tend particularly to act on the two aeri- 
r form secretions, — i. e. on that of the air-cells of the lungs, and 
the common cutaneous transpiration. For though the 
I ^nds of the mucous membrane of the lungs secrete mucus, 
l-yet the chief object of the terminal portion of that membrane 
I to absorb and secrete the gaseous matters of the blood. 
['The following are the chief volatile Expectorants, the odours 
[ of which have been clearly detected in the breath of persons to 
1 whom they have been administered: — Ammonia, Turpentine, 
I ComphDr, Alcohol, Ether, and the volatile oils of Onions, Fen- 
I sel, Asafcetida. Carrawaj, Cinnamon, and Anise.* 

These medicines, and others like them, are thus excreted liy 
I the air-cells, or mucous glands of the pulmonary surface, and 
I while thus passing through they stimulate the latter to a right 
I performance uf their function. When, as in the case of Bron- 
chitis, the secretion of mucus is increased in amount, nr deteri- 
orated into a purulent matter, they may be of service by causing 
the healthy secretion to replace the diseased one. 

Expectorants are very uncertain agents. The reason of thia 

* The rnnctioii of the pnlmotinry membrBDe (ns of the akin) is absorption eui 
Uncter cerlnin circumstances some of the nliovc mentioned 
nbglaaceR may be thus abiorbed. Ammonia, excreted freqneutly in the brenth, 
udergoes rapid absorption when inbalod. The breBthing of nn atmosphere 
■ Impregnated with tlie vnponr of Tur]>euiiuH may cnusc the urine to aciguire the 
I eharacleristic odour of rioiets. To this nhsorptioa of TorebinthinBte vapoor 
I IDftDf oftbe moilBdies to trbich hause-p&inters and others nre liable (cotamonly 
I WUibaled iodise riminatel; to Lend) are to be ascribed. 
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is, that the pulmonary glands are not naturally intemled to 
act as {-uiunctories, or dischargers of morbid inalters from the 
blood, antl thus are less prone to be excited by GliDiinative 
medicines than other glands whose proper office is one of 
general elimination. And yet we find that the effete gases 
whioh should be excreted by the bowels are sometimes voided 
by the lungs in cases of aggravated dyspepsia, causing tainted 
breath. Just so may other adventitious elements of the blood. 
as these volatile medicines, be sometimes excreted by tlie 
pulmonary membrane. But they may often pass off by the 
skin or by the urine, and would not then act upon the lungs 
at all. 

For the same reason that the lungs are not general emuoc- 
tories, and eannot be made use of to produce a wholesale eva- 
cuation from the blood, Expectorants are of no use as general 
Antiphlogistics. In this they differ from the four remaining 
groups of £Uminatives. 

They are only employed in pulmonary disorders, where we 
desire to influence the amount or character of the mucous B6- 
cretion, when the mucous membrane is inflamed or irritated. 
In old and chronic cases of Bronchitis the stimulant volatile 
Expectorants are the most applicable. Tartar Emetic and 
Ipecacuanha are appropriate in acute and inflammatory cases, 
because they exert a nauseating and depressing action. They 
are sometimes given in sufficient doses to act as Emetics; for 
the act of vomiting meuhunically assists the expulsion of 
mucus from the air-cella and passages, by causing straining 
and compressing of the lungs. 



Ord. III. Catqartics. 

Cathartics are medicines which tend to increase the secre- 
tion from the inner surface of the bowels, and promote the 
natural expulsion of the contents of the intestinal tube. Of 
these two operations the first only is an action of elimination, 
and the second is an accompaniment to it. The first can 
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f take place without l>eing followed by the second; hut 
I in Hume few cases the second action nione may be produced. 
The subject of the application of Purgative medicines is so 
extensive, that it is impossible for us now to ioijuire into it at 
i sny great length. It should however ho observcil, that they 
i ftre the most powerful and the most useful of all EliminaCive 
[ medicines. The fieces consist partly of the undigested matters 
I of the food, and partly of a secretion which is poured out 
J of the inner snrface of the bowels.* {Vide itifi-a.) The ma- 
f jority of Cathartics increase the secretion. Whatever notion 
- we may adopt as to its physiological purpose, it appears that 
! can act upon this intestinal function with case and cer- 
tainty in the great majority of ca.'ses. The surface of the 
intestine, covered as it is with a closely- packed glandular appa- 
^ratus, forms in the aggregate the largest secreting organ in the 
»ody. From the measurements made by Meckel, it appears 
Ptbat it covers a space of 1400 square inches. By the adminis- 
tration of a medicine of the present group, we are enabled to 
Rct upon this surface, producing simply an increase of the fiecal 
secretion, or causing, when the action is violent, an outpour- 
king even of the fluid part of the blood (in an altered state.) 
KThen this secretion is stopped, we may cause it to reappear; 
Vhen another secretion is repressed, we may be enabled to 
[replace it by this; and in the treatment of plethoric or in- 
L flammatory disorders, we find among Cathartics the simplest 
■ttnd readiest of antiphlogistic or evacuant medicines. For 
Hthey possess these great advantages, — that they act with cer- 
tinty, and produce a notable effect. 

All medicines which by a mere external action augment 

dke secretion of the bowels, or promote its evacuation, must 

> regarded as indirect Cathartics, for they do not operate 

1 the eliminative principle. An outward irritation of the 

mucous membrane is sufficient to excite the peristaltic con- 

* According to Bcrzelius, Murccl, and others, this Bccretion coataius mucus, 
■Alts, albuminoua iiiittti>r!i in a atute of cfannge, or undergoitiji di-compoBiUoii, 
Bnd ■ crjatikUiiiG malerial called Biuretiae, llie amilogne of Urea ia ibe uriae. 
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trnction of tlie bowel, and may even increase tlie secretion of 
that mucous surface b; a reflex nervous action, in the same 
way that an irritation of tlie mucous lining of the mouth will 
cause the accretion of naliva. All substances which, after 
being taken into the stomach, are not absorbed, wliich are 
thus pushed onwards along the inner coat of the intestine, and 
by their mere accumulation excite its muscular contraction, 
must operate more or less as indirect purgatives. Of such a 
nature are the ligneous fibres of vegetables, — the bulky pulp of 
fruits, us in Prunes, Tamarinds, and Cassia, — and the husk of 
wheat in brown bread. — all of which are known to act as laxa- 
tives. Very different from these in the intensity of their 
action are the resinous Cathartics, as Scammony and Gamboge. 
which, though capable of absorption, appear also to act In some 
cases by an external irritation of the intestinal surface. They 
are also true Eliminatives, for they are known to become ab- 
sorbed ; they may thus act in a double way, both directly and 
indirectly. {Vide p. 110.) In small doses Jt is probable that 
they are simply Eliminatives, but when given in large doses 
tbey may add to that an irritant external action, and produce 
a very powerful or even dangerous effect.* 

True Oatharticg. — These are very many in number. At 
whatever part of the system they are introduced, their action 
is the same. If one of them be injected in solution into the 
veins, or absorbeil from the surface of the skin, it passes at 
length to the intestinal canal, is excreted by the glands of the 
mucous surface, and causes purging by augmenting their na- 
tural secretion! When given as a medicine, the Cathartic is 
first received into the stomach. It is capable of absorption, — 
whether it be soluble in water, or in acid, or be of an oily or 
resinous nature, — as was ascertained in the consideration of 
Proposition 11. It is absorbed ; and passes along in the cir- 

• "Some Putyt$ act only by irritating the Fibra, or muBCitloj parti of the 
Intestines, und cfheri do not act till Ihey enter tfae lilood-TPSfels, and are miied 
wilb the mau of the blood." — Bofrhaart, IfillT, Tbis cortcrl view of tbe case 
was lubseiuentl; furgollen or disregnrded. 



ELIMINATIVES. — ORD. III. 



337 



onUtJOD. But it is unnatural to the blood, and cannot remain 
in it: so that it is at length expelled by the eliminative force 
at the lower part of the intestinal canal, at a part which ia 
more active in excretion than in absorption, though not very 
remote from the absorbent surface at which the remedy 6rat 

I entered. It is a common but erroneous notion, that Cathartics 
io good simply by removing irritating matters from the intoB- 
liBeB. In most cases they also purge the blood. This action 
K Cathartics by absorption and subsequent secretion is illus- 
BAted by the experiments which I have made on the operation 
pf Sulphate of Magnesia — to be detailed in Chapter IV. We 
have many proofs of the fact that Cathartics will act from the 
blood as well as from the bowels. Solutions of Jalap, Gam- 
boge, Rhubarb, and other such substances, will produce purging 
^^^ jf introduced into the blood at any part. Similarly, the fine 
^^KEhut diffased in the air from Hellebore or Colocynth while 
Ij I pouudcd, has been absorbed by the pulmonic membrane, and 
caused purging.* And Aubert finds that a yolution of Sulphate 
of Magnesia, when injected into the veins of an animal, acta 
. oo the bowels. f 

' Cathartics may be advantageously divided into three groups ; 
^1. Mercurials, which tend to increase all secretions; 2, 
I resins, oils and acrid principles, which tend especially 
I the bowels; and -i. Salines, when given in such amount 
Iftt they cannot pass off by the kidneys. 

• B. Bayle, Treatise of Effavium; p. 63. 

^ " The medicinva of this class are those which diHoIve the Bt«od into % 

Hroai liquid, and movi it more qaickl; wbCD 8o dimolved, that it maj be kp- 

pUed in greater pleatjr lo the Intestiaal glaDdg. To effect both these, it ii 

necessary that the Mediciue aliould be mixed with the masa of blood." — Botr- 

Kaai't, ITZT, Dfi. ei'f. p. 218. Tbos tbe theorj of elimiontian, as applied to 

^nCatbarlicB is hj no means a new one. Toumefort, in bis Materia Mnlica 

I^ITOS), tnakea a aimitur Btalcmetit. " The thioDer part of the Gatharticle TIdc- 

s its WBj through tbe Chyllferoua ducts, and bo passes into tbe blood, 

[wbcre it causos a new fermentatioo, by which me&oa the foreign and eitra- 

DeoQs parts of the blood, not mncb unlike the scam or froth of boiling liquon, 

are by degrees aepaiated from the rest, and are diacbarged through the pa»- 

■agea of the intestinal glonda." 
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Mercnriala, being also ChoUgognes, are especially nscfal in 
bilious habits. When given to act on the Iwwela, a Mercurial 
is generally conjoiniMl with another purgative, that it maj not 
do damage in the system bj remaining in the blood. 

In the second group the great majority of Cathartics are 
included. They rary very mncb in the intensity of their 
action. Some are mild, and may be administered in inflam- 
mations and fevers, or even in pregnancy, where a gentle 
action is required ; others are powerful and drastic, and may 
cause serious congestion, or even inflammation of the boweL 
All the resins and acrid principles are more or less heating, 
and should be administered very carefully in febrile states of 
the system. Of the resins, Jalap is comparatively mild, and 
may be given to children without risk ; while Scammony, 
Golocynth, and Gamboge, are more drastic. Of the oils, 
Olive-oil is merely laxative ; Castor-otl may be given in all 
cases without danger; but Croton-oil is a dangerous hydra- 
gogue Cathartic. Of the medicines which owe their efficacy 
to acrid principles, there are some which are mild in opera- 
tion, and whose principles are soluble in water. Such are 
Rhubarb, Aloes, and Senna.* Senna is somewhat irritant. 
Aloes appear to act on the lower part of the intestine, and 
is therefore objectionable in cases of pregnancy or of uterine 
disorder. Hellebore ia a more powerful acrid, but is now 
seldom used. Elaterium is the moat potent purgative known. 

in cusea of dropsy, when all other medicines have failed, 
one-twelfth of a grain of this substance has been known to 
produce a copious evacuation. 

Salinea, i. e. salts of the alkaline and earthy metals, are all 
more or less purgative when given under certain conditions. 
Under other circumstances they may pass off from the body 



* It ii probnblj lo their pecnlis 
power of Aloee and SenDu ia owidi 
Aloine and the bo -called Caiharline 
that Aloiae did uut cause purgJag. 



same haa been d 



fsinoDi conatituEnls Ibat (he purgative 
and not to their crjalaUinc priBciplet, 
vbicb are bitter tonics. Bobiqu«t fonnd 
-(Journ dc Pharmaae, Avril, ISbO.) Thi 



d of the Cathartioe of Senna. 
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by E)ie Icidneys or the glands of the skin. The circumBtancea 
whiuL determine the excretion of saline matters appear to be 
simple in nature. In the common condition of 'the body it is 
not possible for the secretion of the skin to be very largely 
increased, or rendered fluid. Suppose thon a soluble saline, 
&8 the Sulphate of Soda or Magnesia, or TarCarized Soda, to 
bave obtaineil entry into the blood, it has the choice of being 
excreted by the kidneys or the bowels. The alternative ap- 
pears to depend mainly upon the amount of the dose- A 

. Bmall quantity may pass in the urine, and will not produce 
purging. But a large quantity cannot so pass; it is excreted 
by the glands of the bowels, and acts as a Purgative. It has 
been supposed by some that a saline solution proves Purga- 
tive or Diuretic according to the degree of its dilution only. 
This matter we have already considered at some length ; and 
the reasons which have induced me to arrive at a contrary 
conclusion have been detailed under the head of Proposition 

' II. (See also Chap. IV. Art. Sulphate of Magnesia.) 

Magnesia and its Carbonates are to be grouped along with 

! saline purgatives. They combine with the acid of the stomach 
to form soluble Lactates, which arc then absorbed. 

Salines are hydragogue. Requiring water for their proper 
Bolution, and having further a great affinity for it, they convey 
a large quantity of the aqueous part of the blood with them 

t through the glands of the bowels. When their action is very 
powerful, some of the albumen of the blood, in an altered 
state, may be purged away along with this. (It is the form of 
Albumen which Mialhe has named Atbuminoie, which is pre- 
cipitated by Tannin, but not by heat or mineral acids.) This 
may also take place with the drastic resinous Cathartics. But 
the latter are much more violent in their action, producing 
a degree of griping and irritation which is dangerous in febrile 
caaes. Salines, on the contrary, are cooling, and mild in their 
operation. They are appropriate in inflammations, not only 
for this reason, but because, while passing through the blood. 
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thej ex«rt in it, as we bare slread; seen, a mild action of an 
antipblogistic nature. ( Vide page 212.) 

When the vegetable ealts of the alkalies are given in dinretic 
doses, the; are decomposed into carbonates while in the eya- 
t«m.. This does not appear to be the case when they are given 
in such quantity ae to pass off qaickljr by the bowels. 

These varioos Cathartic medicines are affirmed to act on 
the eliminstive principle : it follows tben that they moat them- 
selves pass ont of the body aloDg with the secretion which is 
augmented by their action. It is natnral that the faeces should 
have been less examined than other secretiona. The resins of 
Jalap, ScammoDy, and other such substances, are affirmed to 
pass out along with them. From Rhubarb and Gamboge they 
derive a light-yellow colour. Of the passage of saline Purga- 
tives we have loog had an indirect proof ; which is, that after 
their administration the amount of saline matter iu ihe urine 
is not materially increased. But lately Bucbheim has dis- 
covered the sulphates of soda and magnesia Id the ffeces, after 
purging has been produced by their administration. Castor- 
oil is seen in the evacuations, sometimes little altered, at other 
times in the form of a solid fatty substance. M. Lebmann 
has detected Mercury in the fseces, whenever it was given as a 
Purgative, and whatever the colour of the evacuation, Herr- 
mann and Merklein have done the same. (See Ltkmann's 
Physiohg. Ckemittry, vol. ii.) When combined with n suffi- 
cient amount of Opium, it neither acts as a Purgative, nor 
does it pass out by the bowels; and it has, therefore, in thai 
case a better opportunity of exerting its operation in the 
blood. Bnchheim, too, has prevented the action of saline 
purgatives by hindering their execution by means of a dose of 
Morphia or Tannic acid. We always find that when a Ca- 
thartic passes off in some other way than by the glands of the 
bowels, it fails to produce purging. Thus a copious dilution 
with water may sometimes cause it to be excreted bj the kid- 
neys, which are the natural emunctories of water. In some 
persons that are wont to perspire very freely It is difficult to 
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Bee" purging. The case related by Dr. Ward, of a woman 
with whom a dose of Castor-oil waa seen to pass off by the 
skin, and invariably failed to act on the bowela, ia an extreme 
instance of this kind. 

Of what use and intention, we may now venture to aak, ia 
this intestinal function, the continual maintenance of which in 
a healthy condition is found to be so essential ? 

It waa some time ago supposed by many that the faeces con- 
sisted simply of thoae parts of the food which remained unab- 
Borbed, and that all Purgative medicines alike acted by exciting 
the peristaltic motion of the bowels, and causing thus the 
ejection of these undigested matters. Such an opinion ia now 
rarely maintained. Although very little is known of the se- 
parate functions of the glands of the intestinal mucous mem- 
brane, yet it is generally supposed that the fiecal matters con- 
sist in great part of excreraentitious substances which are 
separated by their mean.'* from the blood. The excretion of 
fseces continues when no food is taken. It is knonn to go on 
with starving men, and with patients in fever. Liebig argues 
for the secretion of the greater part of the faeces, on the ground 
that they contain nitrogenous matters, whereas all the nitro- 
genous parts of the food should be absorbed for the purposes 
of nutrition. Thus these arc probably the excreted products 
of changes in the system, which it is the province of the bowels 
to separate from the blood. ( Atiim, Ohem. p. 160.) The odour 
of these matters is partly owing to sulphuretted hydrogen, or 
hydrosulphate of ammonia, both of which are the products of 
animal decomposition. On account of their presence, a black 
colour is communicated to the fjeces by the internal administra- 
tion of the salts of iron. 

It seems to me to be probable that the constituents of the 
living as well as of the dead body are constantly subjected to 
the control of chemical laws, and undergoing destruction and 
change. Some products of these changes in an early stage 
are eliminated in the urine ; but in great part they go on to 
actual putrefaction. The restilta of this, which are of an 
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offensive cfasracter. are apparently discharged from the body 
through the follicles and glands of the intestines. We find 
that this decomposition is promoted and accelerated by heat, 
in the same wny as with dead animal matter. For this reason 
it appears that the natives of warm climates excrete a much 
larger quantity of ftcces than the dwellers in colder latitudes; 
and they are also more subject to Dysentery, Diarrhcea, and 
Cholera, on account of the extra work thrown upon their in- 
testines. A similar explanation may perhaps be assigned to 
a curioua fact noticed some time ago by Mr. Curling — vi«., 
that acute ulceration of the duodenum is a frequent conse- 
quence of severe superficial burns. A quantity of gangrenous 
or decomposing matter may in such a case be carried ft-om the 
surface into the circulation. 

This blood-decomposition, which I suppose to be always 
going on, may be ncceleraled by the action of certain morbid 
poisons or processes. The secretion of the bowels is then in- 
creased, and hy the excitement or overwork a diseased con- 
dition of the intestinal surface may be established. In thiff 
way the diarrhcea and ulceration of the glands in Typhoid 
fever may be accounted for. The air of a dissecting room, 
the use of water contaminated with decomposing organic 
matter, or the neighbourhood of a noxious sewer, is apt to 
bring on diarrhoea by exciting a putrefaction of the blood.* 
Severe bodily exercise, as a long walk, may cause it, by in- 
creasing the waste of tissue. We find that constipation is 
commonest in youth, when nutrition is most active; and 
diarrhcea most frequent in old age, when waste and decay go 
OD the fastest. 

When these decomposed matters, which should be excreted. 

• See " Pereira on Food and Diel," pp. 89, 90.— H. Gsspnrd iojected > 
quantit}' of liquid, in wblch vepetsble mitiler bad hetia deoompaaiag, into tbe 
jugulitr T«1n or B dog. Soon nflrr tbere were copious eracualions rrom lbs 
inteBlmea of n higbljr fetid mailer, mingled willi blood. It bus often been 
potlied tbm rotten eg'gi and putrid ariiclea of food will cause purgiog in men. 
(V, Buttbaave, op. eit. p. 187-8 ] 
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e retained in the blood, as ia the case in conatipation, they 
t very injnrioualy both the brain and the system in gene- 

I, causing torpidity of the one, and in the other favouring the 
progress and development of every deBcriplion of morbid 
action. It is by cloaring such roattors out of the blood, as 
well as by their autiphlogiatic or evacuanC action, that Cathar- 
tiea become useful in so many diseases, and particularly in 
disorders of the brain. It would seem that the auhstances 
which should be eliminated by the bowels have, when retained 
in the blood, a peculiar action in the aggravation of disorders 
of this latter organ. Thus from very early times the exhi- 
pbition of drastic purgatives, particularly Hellebore, has been 
trongly recommended in cases of mania. 
■ But there is scarcely any disorder in which there is not, in 
some way or another, a deranged condition of the intestinal 
function, and in which therefore the judicious employment of 
purgative medicines is not at sometimes necessary.* Either 
there is constipation, in which ease there is a danger of the 
fiecal matters being retained in the blood ; or there is diarrhoea, 
which is probably due to an over-formation of these materials 
in the system, and an attempt of nature at their evacuation. 
In each of those cases Cathartics may be necessary. The first 

I condition is the more obstinate of the two; the second the 
Bore immediately dangerous. Some general indioations for 
fbeir treatment may be here alluded to. 
P Id the treatment of constipated habits it is better to keep 
1^ a constant and gentle action on the bowels than to give 
• " If oor sjiwm of nipdicinc wore reduced to the blind eraplojiBcnt of one 
riogle mode of troalmenl for all dixcitBe?, nnd wb were left to cboose betweea 
bleeding nod purging, lb ciDdiecrimitiatend option of tbe latter voald be a fftr 
tCEt (Til than that of Ihs former." — Rtguin. 

" The gaaUic method of treating disease, ffhich conaists In purir^ing the 
inteelinal caafti and the ahdominitl syBlem, has been a fundamental metbod of 
practii^e Itoid (he earliest limpe. It bae lived through ilII tbe TicissitudeB of 
■gea and theories, and it Toaj be truly said that ibc intestinal canal is ia tbe 
great mxjoritj of cases the baltle-Eald where the issue of tbe moat important 
disorders is decided." — Saftland. 
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violent doses occasionally. A coDdiiion of this sort may 
sometimes coexist with comparative healtli, and majr tben 
often be remedied by a slight altoratioa in diet, and the pre- 
scription of such kinds of food as are more relaxing in their 
nature than those hitherto taken. Dr. Hamilton, in his work 
on Purgative Medicines, states that when they are given in 
constipation, he has found that they become more and more 
powerful, and may be taken in smaller and smaller doses the 
longer they are continued. This is probably the case with 
such as Castor-oil, Scamraony, and Jalap, which are simply 
cathartic in their action. But others, such aa Rhubarb and 
Aloes, contain a hitter and astringent matter along with the 
purgative principle, and, though they first act upon the bowels, 
tend for this reason in the second place to confine them. Thus 
while the former are best in cases of constipation, the latter 
are preferable in diarrhoea, as they supply us then with the 
very action which we require. 

There are two ways, apparently opposite and inconsistent, 
of treating a flux from the bowels. We may try to encourage 
it by Purgatives; or attempt to suppress it, by Astrin- 
gents. Thus we may treat a common diarrhoea by Castor-oil, 
or by Sulphuric Auid. In dysentery we may give Calomel, 
or^atechu. Even in Cholera some recommend Opium, while 
others have employed Castor-oil, and Croton-oil. In the most 
obvious case, i. e. in simple diarrhoea, it is apparent that both 
plans are appropriate, but at difi"erent periods of the disorder. 
The symptom depends upon the fact of something being formed 
in the blood which ought to be excreted from it. Probably it 
is an excess of that material which is ordinarily excreted by 
the bowels. Its passage out by a natural effort causes at first 
a simple increase of the usual evacuation. It ia at this time 
that we should give a Purgative, to favour the natural excre- 
tion, and thus, if possible, to put an end to the disturbance. 
But sometimes it fails to do so. The matters to be excreted 
are irritating, and such an excitement may be caused in the 
glands by their passage out, that even after this necessary 
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t^cretion an iuonlinate and unnatural flux may be inaintamed. 
When the Bjmptom is thus inveterate, and refuses to yield to 
a brisk Cathartic, it is advisable to resort to Astringents, in 
order to put a speedy, stop to tbe too copious secretion. To 
do this in the first instance would have been wrong, except 
in special instances, — as in the diarrhoea which is the fore- 
ranner of cholera, vhen Astringents (as Sulphuric acid) should 
be used from the first.* 

Catharsis is in a manner complementary to the other secre- 
tions, especially of sweat und urine. It supplies their place 
when deficient, and is lessened when they are in excess. Ex- 
cessive sweating will render an action on the bowels less easy. 
When constitutional, the intestinal flux may be promoted by 
the use of cold baths. A cathartic diminishes swcatingj a 
diaphoretic often counteracts catharsis- The same is the ease 
with the urine. When this is deficient, as in Bright's disease, 
a diarrhcca comes on, as the efibrt of nature towards a cure. 
By the employment of purgatives we can best stave off the 
dropsy, which in this case is to be apprehended. Dr. Richard- 
son relates, in the 'Philosophical Transactions," (vol. xxviii. 
p. 1(37,) a remarkable case of a boy who lived to seventeen 
years of age without any secretion of urine, the deficiency 

I being supplied by a constant diarrhixa. 
m In some febrile and plethoric cases it is difficult to obtain 
pe full action of a Purgative. This is because the absorption 
of the medicine is prevented by the pressure on the vascular 
system, and without thia absorption the proper action of the 
Purgative cannot take place, for it has no opportunity of pass- 
ing out of the blood through the glands of the bowels. In 
such instances it is well to combine the Cathartic with a small 
dose of Tartar Emetic or Ipecacuanha, which by its aauseant 
operation may diminish the vascular pressure, and thus favour 

* Id A Kiise of Diiirrho.-« )□ nbich the dejections were fTanaiaed b; BracoD- 
a considecnble amount of ciirtio nates aud ncctalea of the lixed aJkalies w>s 
eat. In lucb a cnae an acid would obvlousij be of sinice in neutnlialng 
taadGDcj to alkatinit/. (Journ. de C/iinut Mid., Dec. 18&4.} 
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Oko. it. Cbolasoscks. 

Medtcto^A wLich ut tboiight to stimalate the sctioa of the 
lirer, and to promote tbe excretion of bile, u-e called Chola- 
gogneiu 

Tbe Bile is a riecid fluid of wp. gnjitj 1020, having «i 
alkaline reaction, containing in eolation a sort of 8oap, formed 
by the union of soda with two peculiar organic acids, a jel- 
lowish-gr(^en colouring matter, some fattr compounds, and a 
crystalline principle (Taurine.) 

'riicre is no doubt that the function of the liver, regarded 
eimply &» a gland, is of great importance in the animal eco- 
nomy. We know that certain matters are excreted from the 
system by tliat organ, which, vhen allowed to remain in the 
bloo*!, as in the case of jaundice, are found to be hurtful. 
AIho it nppcarB tbat certain other parte of tbe bile are secreted 
or formed by the same gland, for the purpose of being re-ab- 
sorbed into the blood from the intestine, and that they serve 
some useful purpose in the processes which go on in the circu- 
lation. ( Vide p. Iti6.) 

A disorder of the liver by itself, i. e. unassociatcd with dis- 
eases of other organs, is comparatively uncommon. A failure 
in the secretion of bile ia evidenced more or less by the well- 
known icteric symptoms. Jaundice is often caused by an 
obstruction In the hepatic ducts. In such cases it is worse 
than useless to urge the liver to an extra formation of a secre- 
tion which can find no outlet. But other cases, in which the 
disoolonition of the skin is in general incomplete, may bo dae 
to torpidity, congestion, or chronic inflammation of the organ. 
In such instances Oholagogues may be cautiously used ; but 
when there ia acute inflammation they may do harm ; and 
when there is a probability of structural change in the liver, 
they may be useless. 
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The great majoritj of intestinal diseases, as also of chronic 
blood-disordera, are associated with a torpidity or derango- 
ment of the function of the liver. We find this to be the 
case with diarrhcea and constipation, with dysentery and cho- 
lera ; as well as with ague, and remittents, — gout, and rheu- 
matism, — phthisis, and scrofula. In all of these diseases, it 
18 of great importance to attend to the state of the lirer. I 
have already stated that Quina and other Tonics are of very 
particular use in such cases of disorder of the hepatic func- 
tions, and have attempted to discover some explanation of this 
fact (p. 171.) But we are at present concerned with medioinea 
which tend immediately to increa.ie the secretion of bile. 
They are more or less applicable in all the disorders which 
have just 'been enumerated. All Cathartic medicines act as 
indirect Cholagogues, This is particularly the case with the 
drastic purgatives. There appears to be a vital connection 
between the action of the intestinal canal and that of the 
liver, BO that any process going on in the one will excite the 
function of the other. Thus the bile ia poured out during 
the process of digestion; and the peristaltic motion and extra 
secretion produced in the bowel by the action of a purge, 
causes likewise a sympathetic formation and excretion of bile. 
It is supposed by some that this result is due to an irrita- 
tion of the orifice of the hepatic dact in the duodenum, pro- 
duced by the purgative medicine. We must either suppose 
the stimulus of the food, which produces the same effect, to 
operate in the same way, — or reject such an explanation as 
flDperfluous, which appears to me the better alternative. For 
it ia probable that the action of a Purgative is not at all exerted 
in the duodenum, but that it is actually absorbed there, and 
works out ita operation in the lower part of the small, and in 
the large intestine. 

True Cholagogues. — We are not well informed as to the 
«xact number of medicines which pass out into the secretion 
of bile, and act thus on the true eliminative plan. But there 
ie no medicine which is of such great and universal utility in 
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all Urer-diseases as Mercury, — in its various forms. Mer- 
curials increase more or less all secretions ; and even if we hiul 
no direct proof of their action on the liver, we might almost 
liiLve affirmed that tbej especially increased the Becretion of 
bile, from the obvious way in which bilious symptoms yield 
to their action, and from the green colour of the faeces pro* 
duced by Calomel. But we have atill more direct proofs of 
this. Although Simon found that the normal fieces contained 
little, if any, biliary matter, he discovered in them 21-4 per 
cent, of the organic principles of bile after the operation of a 
large dose of Calomel. More recently M. Buchheim has made 
some careful experiments on a dog. Having given it Mer- 
cury, he cut down upon the hepatic duct, observed and col- 
lected the secretion, and subsequently analyzed it. He found 
that the bile was increased, and that Mercury was contained in 
it. (Vide p. 321.) An abundant vomiting of bilious matter 
is enumerated by Orfila among the symptoms of poisoning by 
corrosive sublimate. 

Probably Manganese should occupy the next place to Mer- 
cury as a Cholngogue. Gmelin found that an extraordinary 
secretion of bile was produced in animals to which the Sul- 
phate was administered. (Trealite on the Action of Barytet, 
1S24.) This salt is also a purgative. Certain other purga- 
tive medicines are popularly, and perhaps correctly, esteemed 
as specific Cholagogues. These are Rhubarb and Aloes. 
Taraxacum is also thought to act upon the liver. But of 
the true eliminative action of these medicines we have uo 
proof. 

It is probable that Alkalies, and Fatty matters, may act in 
certain cases as true Cholagogues, for they are both contained 
in the natural secretion of bile, and therefore likely to pass 
into it. Boerhaave recommended for the purpose of acting 
on the liver, soaps, "saponaceous herbs," and sweet fruits. 
The latter contain neutral salts which are changed into alka- 
line carbonates in the blood. 

In many cases of debility, and even of Scrofula. 
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Pbo8« of Mercury may act efficiently as tonics, by stimulating 
the function of the liver, which in such instances is generally 
Lderattged. 






Ord. V. DuPHOBETica. 

These are meJicines which tend to promote the secretion 
and exhalation from the surface of the skin. Of the mutters 
which are given off from the surface of the body there are 
three kinds. Water in the state of insensible vapour, and 
Tolatile matters,* are continually exhaling from the skin at 
all points, and pass unnoticed into the atmosphere around. 
The liquid sweat, which in the ordinary state of the body is 
only given off in sufficient umoont to prevent the skin from 
becoming over-dry, is secreted by the sudoriferous glands, 
whose ducta terminate in large numbers on the surface at 
every part.f There ia in the third place an oily material, 
formed for a similar purpose by the sebaceous glands, which 
»re widely distributed, but fewer in number than the last. 
Diaphoretics seem to increase only the first two kinds, viz., 
the aeriform transpiration, and the liquid sweat ; and they 
act upon these in a varying proportion. In the considera- 
tion of this order we have not only to bear in mind the dis- 
tinction between these two kinds of diaphoresis, but to note 
further the important relations existing between the action of 
these medicines and the state of the atmosphere, the condition 
of the body and amount of other secretions. 

In all relaxed conditions of the general system, the ftmonnt 
of the perspiration is apt to be increased. This ia especially 
fvident in the weakness which follows a paroxysm of simple 
fever. The force of the heart is weakened, the tone of the 

■ Among Itiese is CarbonHlc of AmmaoiB. Tb« colntile salt was dlBcorered 
in the eweat by Tachenins in the seventeeoth century. 

f Th« density ot thii liqnid ia verj vanons. It coDtninB free Luetic acid, 
ftlBO Acetic nnd Butyric acids, anita of these ivith Ammonia and the fixed Al- 
kaliu, and Cbloride nt Sodium. M. Pavre has found Vrea !□ it, but not Car- 
bonate of Ammonia. (ArMva Oca. deMd.Jaly, 18S3.] 
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eapillariea impaired, — and by these conditions absorption is 
favoured, and tlie Eimouiit of fluid in the blood increased. 
At the same time the muscular system is relaxed, and (he 
Budoriferous ducts being thrown open by the diminished con- 
traction of the involuntary fibre that Burrounds them, the 
excretion of the sweat is favoured, iind the watery parts of 
the blood are poured out through the skin. This general 
relaxation precedes and follows the act of vomiting, as in- 
duced by a dose of Tartar Emetic or Ipecacuanha. Thus 
these medicines act indirectly as Diaphoretics, when given in 
emetic doses. 

True Diaphoretics. — The following groups of medicines may 
be briefly noticed as tending to act as Eliminatives on the 
glands of the skin. Five divisions may be made: — 1. Salines 
and diluents, under certain conditions; 2. Volatile substances, 
which are soluble in air, as Ammonia, volatile oils, and Al- 
cohol; 3, Certain acrid matters, as Guaiacum; 4. Certain 
Narcotics, as Opium and Camphor; 5. Antimony, Mercury, 
and Sulphur. 

These Diaphoretics are all more or less uncertain in their 
action, as we have seen to be the case with Expectorants. 
There are two causes of this uncertainty. In the first place, 
the secretion of sweat, like that of the lungs, cannot be con- 
sidered as a coihmon emunctory. There are hardly any solid 
matters in it which are not also contained in the urine, and 
commonly excreted by the kidneys. It is only in special 
cases, or when there is a fault in the normal formation of 
urine, that the skin is called upon to eliminate materials from 
the blood. 

In the second place, there are certain atmospheric and 
other conditions which promote the secretion of sweat, and 
certain others of an opposite nutm-e which tend to retard it, 
and to divert into another channel the aqueous materials 
which should pass into it. With regard to the state of the 
atmosphere, warmth favours diaphoresis, cold repels it. 
Warm, dry air, especially when in motion, promotes the acri- 
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I form transpiration, bj fiivouring evaporation. Moist air, " 
which hinders evupoj'ntion, promotes liquid sweating. Very 
active exerciae. with the surface warmly clad, produces liquid 
perspiration. Moderate exercise, with a cool surface, favours 
diaresis. The recumbent posture, and sleep, promote dia- 
phoresis ; the erect posture, and wakefulness, diuresis. Thus 
when it is required to produce sweating, the patient is or- 
dered to lie in bed, to be covered warmly, and to compose 

I himself to sleep. Anything wbich keeps the surface of the 
skin unnaturally warm, as a hot-air or hot-vapour bath, — or 
thick-flannel clothing, which is a non-conductor of heat, tends 
powerfully to cause diaphoresis. So does friction, which 
stimulates and dilates the external capillaries. • 

So far the conditions of sweating and of diuresis are nearly 
opposite. But this is not the case with the medicines which 
are used to cause them. 

Diluents, and salines soluble in water, form the first group 
of true Diaphoretics. Water promotes alike the function of 
the skin and of the kidneys ; and it is only by a regulation 
of the circumstances mentioned above that it can be diverted 
from the latter towards the former. Diluent drinks are in- 
dispensable adjuncts to a Diaphoretic regimen. Salines also 
tend naturally to pass off in the urine, when in small doses ; 
but when in large amount, by the bowels. A saline, being 
soluble in water, cannot pass out except into a fluid secretion; 
BO that a saline Diaphoretic should be given in a moderate 
dose, and to secure its action the skin should be kept covered 
and warm, and the patient in the recumbent posture. The 
medicine will then pass off into the liquid sweat, as it otber- 
irise would have pai^sed into the urine. The alkaline Acetates, 
Citrates, and Tartrates, are especially applicable as diaphore- 

I tics in cases where there is hkely to be an irritating state of 
the perspiration, as in Rheumatic fever, Gout, and some skin- 

I diseases. For, as they are converted into alkalies in the blood, 
snd may thus pass into the cutaneous secretion, they would be 
tble to counteract any excess of acid contained in it. 
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Volatile Diaphoretics may increase the cutaneous traDspi- 
ration, and pass off by the ekiri, withoQt the productioQ of 
Bensible liquid sweating. For being eoluble in air, and ca- 
pable of being carried away bj it, they therefore tend espe- 
cially to the two aeriform secretions, i. e. those of the lungs 
and of the cutaneous aurface. {Vide pp. 325, 332.) Ammo- 
nia and it6 various salts are very useful as Diaphoretics. 
Volatile oils are less energetic, for they often pass off with 
such ease as not sensibly to increase the secretion of the skin. 

Some acrid matters, as Guaiacum, Mezereon, and Senega, 
appear to act specifically on the function of the akin. So also 
do certain Narcotics, among which Opium is conspicuous as 
the most certain Diaphoretic that we possess, though its other 
operations prevent it from being applicable in all cases. 

Antimony, Mercury, and Sulphur are medicines which ap- 
pear to a greater or lees degree to increase all the secretions 
in the body. When given in the insoluble form, they are re- 
duced by the system to a soluble state. When Tartar Emetic 
is given in small doses, its only apparent action is slightly to 
increase the perspiration. It is probable that it then passes 
out through the glands of the skin. When given in emetic 
doses, it may produce sweating indirectly, as mentioned above. 
Iodine, which also increases secretion generally, acts sometimes 
as a Diaphoretic. 

Many volatile oils have been detected by their odour in the 
perspiration, as those of Garlic, Onion, Asaftetida,* Musk, and 
Copaiba. Mercury, Sulphur, and Iodine, have been detected 
chemically in it. It has happened, when a course of Mercury 
has followed the administration of Sulphur, that parts of the 
skin have turned black, from the formation of Sulphuret of 
Mercury. So it is proved of many of these Diaphoretics, and 
thus rendered highly probable of the rest, that they are true 
Eliminativos, being themselves excreted by the glands which 
they excite to action. 

When copious diaphoresis has been excited, care should be 
* TroaKCftu and Pidoui. Traiti dt Tkfrapaitigvi, pp, 13, 13. 
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taken that it be allowed to subside gradually, or the conse- 
quenwa may be hurtful. It may be remarked that cleanliness 
of the surface, by which the Budoriferous ducts arc kept open 
and healthy, is highly important to the proper function of the 
ekin. 

Diaphoretics are useful in various disorders. In what is 
called a cold, when the function of the akin has been suddenly 
interfered with, and the vaporoua transpiration is all thrown 
upon the lungs, producing irritation or inflammation of the 
respiratory raucous surface, Diaphoretics are generally re- 
quired. In Fevers, and some other disorders, as Gout and 
Rheumatism, which are apt to improve or to pass off with an 
increase of perspiration, and in which it often seems likely 
that some morbid materials may be eliminated by this channel, 
the same medicines are constantly necessary. This natural 
determination of exanthematous and other disorders is perhapa 
not sufficiently regarded by modern physicians. The chief 
treatment of fevers among practitioners of a century since con- 
sisted in copious and frequent sweating. Their successors, in 
recommending light clothing and cool apartments,* and thug 
discouraging the function of the akin, have gone to the oppo- 
site extreme. There can be no doubt that the old plan met 
with a very fair amount of success, eapeciiilly when we take 
into account the concurrent practice of blood-letting and other 
acknowledged errors of treatment. And I believe that In 
these dJaordcrs we may often do great good by stimulating 
the secretion of the akin with warm clothing and efficient doses 
cf saline or antimonial diaphoretics. We may thus produce 
an artificial crisis, and hasten the termination of a dangeroos 
disorder. 

When another secretion ia undnly copious, an increase ia 
the sweat may cause it to diminish. Thus in aome cases of 
diarrhcea, and still more in diabetes. Diaphoretics are appro- 
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priate. In contrary conditions, as when the formation of a 
13 unnaturally small, on .account of granular liegen era lion of 
tlie kidney, it ia again important to Bliraulate the secretion of 
the ekin, that it may, if possible, be able to replace the other. 
{ Vide p. 328.) 

Obd. VI. Diuretics. 

Those are medicines which tenj to increase the secretion 
of urine. 

Sy means of the kidneys a large amount of aqueous ma- 
terial is every day separated from the blood, and bxcreted. 
This water is in tho first inatunoe abi^orbed by the surface of 
the stomach and intestine. The causes which demand its 
excretion are twofold. In the first place, it is necessary that 
the blood should be kept down to its normal standard as re- 
gards water, and that the surplus fluid which la daily added 
to it should be removed. Secondly, this water is required in 
the urine as a vehicle, to hold in solution there certain solu- 
ble matters which are continually forming in the blond, or 
being received into it, but which have to be excreted from it by 
means of the kidneys. These matters comprehend a variety 
of salts, — and a number of nitrogenous substances, of which 
the best known are urea and uric acid. These last are formed 
in the blood by the gradunl decomposition or change of the 
animal tissues through which it flows. When retained ia the 
circulation, on account of a failure of the function of the kid- 
neys, Ihey act as poisons. 

The kidneys are the chief emunctories of water; and mineral 
Bubstances which are soluble in water tend for this reason to 
pass out into the urine. Many of these, as the salts of Iron, 
Silver, Lend, and Copper.* are Astringents, and tend to dimi- 
nish rather than to increase the amount of urine. But the 
urine is so necessary and so constant a secretion, that it is 

<* Aci^ordiag to Flaodin aod Danger, tbii metnl pasaeg iaio Uie urine with 
tbe greatest dillicallj. {Conpla Umiiui, Jul;, 1843, J 
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Ye^y difficult to dirainiah it in quantity. Saline medicines act 
as Diuretics under certain conditions. So also do acids and 
alkalies, and many vegetable substanceB, which will be pre- 
sently spoken of. 

The soluble substances which thus pass off in the urine, and 
act as Diuretics, are many in number, but they are all uncer- 
tain in action, for several reasons. The amount of the urine 
depends very much on the quantity of water taken into the 
Btomach, or absorbed from the atmosphere through ^e skin, 
80 that when there is not a aufficient quantity of water in the 
system, it is impossible for more urine to be formed. This 
necessary absorption of water depends again upon the pressure 
of the circulation ; when this is too great it cannot go on, 
Rod the urine is diminished, A targe increase in any other of 
the secretions, as that of the bowels, — but particularly of the 
skin, aa in warm dry weather, — hinders diuresis. The secre- 
tion of the urine is favoured by those conditions which repress 
the perspiration; as by coldness of the surface, light clothing, 
a cold and damp condition of the atmosphere, and the erect 
posture. In the fourth place, the urine is ditninished by 
causes which impede the circulation, as by congestion of the 
kidney or liver, — or of the whole venous system, on account of 
obstruction in the heart, — conditions which produce dropsy. 

Those medicines act as indirect Diuretics, which, by favour- 
ing the removal of one of these hindering causes, tend to allow 
the secretion of urine to go on as in health. The powerful 
action of the heart in fevers and inflammations causes such a 
pressure on the vessels as to retard absorption, and thus hin- 
ders diuresis. A hard bounding pulse and hot skin favour 
sweating more than diuresis, though they often diminish both 
of these secretions. Both are assisted by a relaxed state of 
the circulation, which favours the absorption of fluids. Thus 
venesection, purging, Antimony, or anything that diminishes 
a febrile reaction, will help diuresis in such cases. In cases 
of congestion on account of cardiac disease, Digitalis, which, 
by powerfully weakening the force of the heart, both dimi- 
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siehee congestion and favours absorption, is a most efficient 
promoter of the natural function of the kidneys.* When the 
portal circulation is the seat of the obstruction, a mercurial, 
Bucb ss blue-pill, which especially acts on the lirer, will be 
ft most desirable adjunct to the other remedies employed. 
Tobacco and Lobelia, like Digitalis, promote diuresis by dimi- 
nishing the force of the heart. 

True Biuretice. — Though all true Diuretics pa8§ into the 
urine, the converse of this, i. e. that all matters which pass 
into the urine are Diuretic, is not always true. Thus the 
astringent mineral salts pass frequently out of the system in 
the urine, but seldom affect its amount in either way. And 
for the reasons already enumerated, it is often impossible, even 
by the most powerful medicines of this order, to increase the 
urine beyond a certain amount. 

Diuretics may be somewhat loosely arranged in four groupa : 
— 1. Water, and soluble mineral substances, t. e. acids, alka- 
licB, and salines under certain conditions; 2. Acrid matters 
of various kinds; 3. Alcoholic and ethereal liquids; 4. The 
minerals which increase all secretions. 

Diluents promote the secretions of the skin and kidneys. 
A certain quantity of water must be given with every diuretic 
dose, and the larger the quantity the greater will be the effect 
produced. In the case of a Diaphoretic, this is all that is 
required. But as Diuretics are generally given, as in dropsies, 
for the purpose of eliminating fluid out of the system, this 
object would be clearly defeated by the introduction of a large 
quantity of water into the system. This therefore should be 
avoided. The free acids, both mineral and vegetable, with 
the exception of Sulphuric acid {vide p. 310,) pasa into the 
urine, and act as diuretics. So also do the mineral alkalies. 
As theee medicines have important agencies in the blood, and 

* Dr. Cbristisoa fouad that a ftroog infuaioii of DifpUlii applied to Ibe 
kttdonjen eilentall; in » case ol Ascites, prodacud sucli an flimiuulion of fluid 
from the kldneji, Ibat tbc drops; wm cured. In addilioa to iu aciioa on th« 
bw'l, DigiiAlis ii probftbljr a true Diaretic. 
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tend further, by altering the reaction of the urine, to produce 
in it deposits of different kinds {oide p. 182,) they cannot 
•Iways safely be employed for this purpose. Salines are more 
appropriate. They should not be given in large doses, for 
they will then act upon the bowels. The dose should be 
small, and moderately diluted with water. To prevent it from 
acting upon the skin, the conditions which favour diaphoresis 
should be, if possible, avoided. The subject of the action of 
aaline medicines, and the effect of dilution upon this action, 
has been already conuidered. (p. 79.) 

When an alkali ss well as an eliminative ia required by the 
nature of the case, such a medicine as Acetate of Potash ia 
often preferable to a free alkali. It has been found very use- 
ful in Skin-diseases by Dr. Easton, and in Rheumatism by Dr. 
tiolding Bird. In both cases, as a diaphoretic, it may correct 
an acid state of the perspiration, being excreted as an alkali ; 
in Rheumatism, acting as a diuretic, it may counteract acidity 
of the urine. 

The acrid Diuretioa are perhaps the moat powerful medi- 
cines in the order. One of them, Cantharides, is an animal 
product.* Some contain or consist of volatile oils: as Ju- 
niper, Turpentine, Cajuput, Copaiba, Horseradish. These 
volatile oils may act upon the skin instead of the kidneys, 
under the conditions which are mentioned above as favouring 
diaphoresis. Others of this group contain peculiar vegetable 
principles; as Broom, Chimaphila, Taraxacum, Colchicum, 
Digitalis, and Squill. 

Alcohol, Ether, and Nitric ether, act powerfully both on 
the kidneys and on the skin. Wine, which further contains 
certain volatile oils, and sometimes a vegetable acid, acts on 
the kidneys when drunk in any quantity. The diuretic effect 



<^ lU acrid principle, Cnutliaradine, becomeg aolable bj- mtrBiis of alkali in 
the inteBline, and so eatarB tbe blood. Th is compound with an alkali, accord - 
ing to Uiaihe, has no irritant propMlies. But in the renal appamlus it meets 
with an acid which again deconipuecB it, and liberates the irritant Cantba- 
ridlne, which thus ia enabled ta act as a puwerful stimulant diuretic. 




0^ thew iMjnids is, w in the ease oT nltitM, greater « 
■arfac« u cold, and len when ii i^ wum and covered. 

Mer<nir7, AntiiDony, and Iodine, which increase, more ar 
lew, all the animal secretiantt. act. among others, upon tbe 
■eeretion of orine. Iodine parttcolarijr ie said to be diuretic. 
In ea»&i of Lend-poiBoning, the Iodide of Potassiam is tfaooght 
to have a special action. It seems to cairr off into the orine 
the lead that is retained in the i«yfltem, hj forming a solDble 
doable salt with the insoluble Chloride of Lead. Mercury 
and Antimony are most efficacious as indirect agents; the 
fomer by itimulating the function of the liver when impaired, 
the other by diminishing the pressure on the vessel? in febrile 
caUM. 

A large number of Diuretics are themselves secreted by 
the kidnejH, and have been proved to pass out into the urine. 
A great many have been detected in the urine by different 
chemists, especially by M. Wiihler. The Carbonate, Xiirate, 
and Chlorate of Potash, and the Iodide of Potassium, hare 
been found there. So also have the mineral acidn — the ve- 
getable aoiilB — Magnesia — Mercury,* in combination — and Io- 
dine, in the form of Uydriodic acid. Among vegetables, the 
principles of Chimaphila and Uva Ursi — the oils of Turpen- 
tine and Juniper, eumewbat altered in nature — the oil and 
resin of Copaiba — and the acrid principle of Cubcbs, all pass 
into it.f An animal product, Urea, a constituent of the na- 
tural nriniv which may be artificially produced, is an admi- 
rable diuretic. Other substances, which are not diuretic, but 
ftitringent, have been found in the urine ; as Alum, Lead and 
the Morphia and Meconic acid of Opium. 

When a powerful diuretic is given in too large a dose, it 

■ II linB liopn nsieiled by Dr. Murraj tbnt it is imposEible for Meroory to 
imit ofT in tlic Urine, on nccouDt of ttie Pbosphoric acid coataiaed in tbat 
ici'rallon, whii'li would [irecijilUte the melHl. Elul Pbosphoric ecid it Also 
cootaiavd In llit blond ; and Uercnrj hua been discovered in the urine. 

t The pKUnge of tb« raslni Knd bnlsnins into tlie urine was notired by 
Boerhmivc. Iln suled nlio tliiit Cnssis fiatuln in s emaU •ioae tania il great i 
in u grviiter qunnlily. bron-t} ; nnd in n aLJII greater, I'lnek. {op. cil, p. 33D.) 
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may cause a degree of action sufficient to produce congestion 
of the kidney, and so defeat tlie object for which it was in- 
tended. For congestion of a gland is invariahly followed by a 
diminution or stoppage of its secretion. So a large dose of 
Turpentine or Cantharides may cause a dangeroos attack of 
strangury, or even a total suppression of the urine for a time. 
{ViJe, p. 322.) 

Ii can hardly be said that Diuretics are of very extcnsire 
application in the treatment of disease, or that they are medi- 
oines which can ever be much relied upon. For not only are 
the remedies themselves uncertain in action, but it happens 
also that the disorders in which they are most required are of 
B peculiarly obstinate nature. 

There are two chief actions for which Diuretics may be re- 
quired. They may be used : (1.) To eliminate solid materials 
from the blood ; (2.) to promote absorption, by diminishing the 
amount of fluid in the blood. It is easier to employ the first 
than to exert the second of these operations. 

When there is habitually a deposit in the urine, of lithatos, 
or phosphates, or other solid matters, the simplest mode of 
obtaining a solution of this deposit, and thus preventing dan- 
gerous consequences, is to increase the amount of the fluid 
part of the secretion. Water is the best medicine for this 
purpose, and all Diuretics that are given with such an object 
should be freely diluted with water. In Gout and Rheuma- 
tism, remedies of this order may be o'f service by promoting 
the excretion from the blood of the uric or lactic acid formed 
there. They may also be used aa Eliminatives in fevers and 
other disorders. In the strangury which may sometimes fol- 
low the application of a blister to the skin, copious draughts of 
water are often prescribed with advantage, for they serve to 
vash out of the blood the acrid matter which has been absorbed 
from the surface. 

It is for the second purpose, in cases of dropsy, produced 
by congestion of the liver, kidneys, or general circulation, 
tiiat Diuretics are most urgently required, but are least effi- 
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cacious. Thid congestion and pressure on the veins dimin- 
bhes tbe amount of the secretion of urine, and by so doing 
increases itself, and aggravates the effuaion and disorder. 
The Bame cauee most effectuallj hinders the action of a 
Diuretic. If only we could largely increase the secretion of 
urine, the pressure on the venous system would be dimin- 
ished, and absorption of the c&'u.'^ed fluids might take place. 
Dr. Chriatison has recommended the use of diuretics in 
Bright's disease. But in most cases of dropsy caused by 
renal congestion, the attempt to act on the kidney i^ so hope- 
less that it is better to resort to Diaphoretics. In obstruc- 
tion on account of heart-disease, or congestion of the liver, 
■we may sometimes gain our point by combining other Diu- 
retics with Digitalis or Blue-piil, remedies which tend to re- 
move the causes by which the diurt^tic .action is hindered. 
{Vide p. 347.) Even then we can often produce u much more 
copious and effectual drain of fluid from the blood by an 
action on the bowels, as by a dose of Jalap or Elaterium. 
When a Diuretic is required to eliminate fluid from the sys- 
tem, the dose should not be much diluted with water ; this 
should only be done when we desire to eliminate solids from 
the blood. It is often advisable to combine together a num- 
ber of different Diuretics in the same prescription, so that 
by their joint but varioas agencies the causes which binder 
their action may be overcome. The operation of Diaphore- 
tics is opposed to that of Diuretics, but it is not always so 
with purgative medicines. The urine is often increased by the 
action of a hydragoguc Cathartic; and a combination of Blue- 
pill and Squill supplies us with one of the best of known 
Diuretics. It is applicable in cardiac dropsy as well as in 
hepatic cases. 

The action of some stimulant diuretics, especially Copaiba, 
in the cure of gonorrheal discharges, may perhaps be simply 
due to the local action of the medicine, as it passes, dissolved 
in the urine, over the inflamed mucous surface. 

Thus is concluded a brief outline of tho actions and uses of 
tbe six orders of Ktiminative medicines. 



CHAPTER IV. 



I THE ACTION OF SOME OF THE MORE IMPORTANT MEDI- 
CINES IN PARTICULAR, 



The cLief objecta for vhtch I have designed this Fourth 

p Chapter arc that I may bo enabled to illuatrute some gene- 

li»l principles of the action of medicines which have been laid 

down in the Propositions, and show in what manner they are 

applicable to special cases, — and to enter into certain details 

respecting the more important remedies, which have not been 

attempted as yet. Of many of these medicines a tolerably 

■ inll account has already been given; hut they may again be 

!• Stentioned here for the purpose of shortly summing up their 

several actions, and comparing them one with another. 

It often happens that there is more than one point of view 

from which the action of a medicine may be regarded. For 

many medicines are numbered under several distinct heads, 

being included in different groups on account of the several 

phases of their operation. There are three stages in the pro- 

-■gress of the remedy through the system, at each of which it 

Ipiay exert a special action. There is a contact with the sur- 

^^ce; a continuance in the system; and a passage ont of the 

i^stem. In the first place a medicine touches the mucous 

'forface of the alimentary canal ; here some few evidence their 

Isotion. From this, if in any way soluble, it passes into the 

3>lood. Uere it may act on the blood, being Ksematic. Or 
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It may employ llie blood merely as a means of transit, and 
direct itself towards nerve or muscular fibre, being Neurotic 
or Astringent. But we have seen that none of these medi- 
cines, with the only exception of Restorative Hiematics, can 
remain long m the system. They must pass out, and the 
mode of passage is through the glands. Here is a third op- 
portunity of operation. The medicine may act now as an 
Eliminative, increasing the secretion of the gland ; or, more 
rarely, as a glandular Astringent, because tending to dimin- 
ish it. 

As a general rule, though not in all cases, the most impor- 
tant action of a medicine is that which it first evidences, the 
subsequent operations being secondary, and of less moment. 
Thus Mercury is, in the first place, a Catalytic Hiematic ; in 
the second place, an Eliminative. Creosote is firstly a general 
Sedative, secondly an Astringent. Antimony probably belongs 
to three out of the four classes, and its second operntion is per- 
haps the most important. It is a Catalytic, a special Sedative, 
and also an Eliminative. 



COD-UVER OIL. 

Cl&SS I. Div. I. Ord. 1. AUMENTA. 

This oil has been proved by the experience of many physi- 
cians to bo a medicine of great utility in most cases in which 
there is a morbid deficiency of fat in the system. It appears 
thai the oil from the livers of fishes was used as a remedy 
among the Hindoos and Burmese in very ancient times. Cod- 
oil was recommended in England by Dr. Percival, as asetul 
in the treatment of chronic rheumatism, in 1771. But to 
Dr. J. H. Bennett belongs the high honour of having clearly 
pointed out its remarkable efficacy in tubercular diseases, in 
his " Trmtm on Oh-nm Jvcoris A»dU," publirilied in 1841. It 
is thought to exert a specific action in the cure of pulmonary 
Phthisis, and it certainly appears to be the only medicine thnt 
possesses any marked or peculiar power over the progress of 
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Me disorder. When adminiHteredin favonrnble cases it seems 
not only to have the power of fattening the patient, but to 
be able also to combat and cure the disease itself, arresting or 
retarding the tubercalar deposit. Sometimes it Is unable to do 
this ; but in all cases of consumption a trial should at least be 
given to it. It is of most service when the di.tense is only in- 
cipient, and, if given in the first stage, may often prevent its 
further progress : hut it may even cure patients in whom the 
deposit has passed the stage of softening, as appears from the 
reports of the Brompton Hospital, Dr. Wood, of America, in- 
fers from the statistics of disease in that country, as observed 
by him during several years, that the extensive use of this oil 
in consumptive cases has been rewarded by the recovery of at 
least one in every eight, and he anticipates a still more success- 
ful result from the continuance of its use- 
It is also of use in Scrofula, in chronic Rheumatism, and 
in oases of emaciation generally. It may prove nutritive ia 
Diabetes mellitus, because it is not likely to be converted into 
sugar in the system, whereas in that disorder all kinds of food, 
excepting fats and oils, are liable to this change. Cod-liver 
oil is assimilated to the tissues, and there seems to be some* 
thing in it which not only renders it more easy to assimilate 
than other oils, but which farther endows it with a special in- 
fiuence over tuberculous di.seases. It does not appear that any 
other oils are equally efi'ective. Though Dr. Duncan and 
Mr. Nunn have recommeodtd Alraond-oil instead of Cod-liver 
oil. yet the general experience of others is decidedly against 
such a substitution. 

It has not yet been clearly ascertained to which of the con- 
stituents of this oil its valuable properties are owing. Being 
itself an animal product, it is for that reason more easy of 
assimilation than a vegetable oil. Many have attributed its 
virtues to Iodine, of whii-b, acceding to De Jonght, it contains 
37 parts in 100,000. 

Dr. Thoophilus Thompson has tried both Olive and Almond 
B in consumptive cases, but has not found that any material 
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benefit ia derived from their use. He baa tried Cocoa-nut-oil, 
with somewhat better results.* He considers that Cod-o3 
produces its best effects in cases where Iodine would be inad- 
missible. Kjitbei' does he think its virtue to be due to the 
biliary matter which it contains, for a mixture of os-g»ll with 
Almond-oil does not supply its place. Cod-oil contains 31 
parts in 100,000 of Phosphorous. Dr. Thompson supposes 
that its efficacy may be partly owing to this. He has made 
trial of Phosphuretled Atraond-oU, containing one grain of 
Phosphorus to the pint. He suggests that this Phosphorus 
may be of use in diverting some of the Oxygen from the ti»- 
Buea. This is to adopt Liebig's theory of the excess of Oxygen 
in Phthisis ; an idea which is not very consistent with the ex- 
periments of Dr. Hutchinson on bis Spirometer, from which 
It appears that the quantity of air inhaled at each breath by 
a consumptive patient is considerably less than in health, oa 
account of a diminished capacity of the lungs. But when ft 
continual fever has set in, an oxydation and waste of the tissues 
must certainly take place. {Lancet, October, 1851. See also 
Dr. Thompson's Clinical Lecture* on Pulm. Consutnptiont 
1854, lecture v. ; and Lettsomian Lectures^ 185.5, lecture iii.) 
The phosphorus in Cod-liver oil would soon be oxydised, 
and it would seem to be too small in amount to be of service 
in this way. If anything were thus needed as a pabulum for 
Oxygen, we might suppose it to be the oil itself that was thus 
burnt. It is probably in this way that all oils are of a cei^ 
tain use in Phthisis. The introduction of oil by the skin, as 
by tradesmen of several classes, or by the method of inunc- 
tion practised by the ancients, but which cannot conveniently 
be revived in modern times, has been shown by Dr. Simpson 
to afford a considerable degree of protection against tuber- 
culous disorders. But there is something peculiar in God-oil. 
An alleged discovery by Winckler, that it contains a peculiar 

• Dr. GnTod findi tbiit Gocoa-nat oleine is a 
tbe digeatire functioas, a reanlt whkb seldom 
Uver 1^. 
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fatty base, Propylivf^ in place of the Gh/rerine of other oils, 
may perhaps afford us some clue to its undoubted Huperioriiy 
over the vegetable oils.* But the same chemical peculiarity 
may possibly o.xiat in other animal oils. And I am not sure 
whether some of these animal oils and Fats may not be used 
with great advantage in phthisicd and ecrofulous eases. I 
may make particular mention of common Butter, which, if 
eaten in large quantities by patienta suffering from tubercular 
cachexy, will relieve the emaciation in a marked manner, and 
probably be found agreeable as well as effectual. 



M. Berthi^ has iustituled a scrieB of inquires into the oapucitieB irliioh 
diSerent oil; eutwtanceH have of being aBsimilated. He oonciudes Trom 
his eiperiiiieDta that there is in the human njHtem a " point of aatara- 
tion" fur moat fattj matters. After being administered in eiceaa for a 
certain time they will apppiir id the ficces; but th«ir asaimilative proper- 
ties vorj much. The period during whiuh eitm dosea of vegetable oils 
are taken into the system and increase the weight, is stated C<i he only 
twelve days. Fur Butter, Wbale-Oil, and white Cud-Oil, the period is one 
month. Ordinary brown Cod-oil oontinues to be absorbed for a much 
longer time than this. — (L'Cniori MidicaU, 185T|tom. li. No . 26.) 
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attempting to explain the efficacy of Cod-oil, some urge 

A it does good by stimulating the lymphatic and absorbent 
system. Others suppose that its particles exert mechanically 
beneBcial iDfluence in forwarding the healthy process of cell- 
formation, 

Possibly the utility of this medicine may depend upon a 
ibination of several constituents and various properties. It 
ta an oil; and thus of use as an Aliment, and as a supporter 
of the respiratory function. It is an animal oil; and thus 
peculiarly adapted for being digested, absorbed, and assimilated 
to the adipose tissues of the human body. It contains Iodine 
and Bromine; which are useful as Alteratives or blood medi- 
cines, both in Phthisis and Scrofula. Their proportion will 

^ * See article Morrkua Oleum, by the unthor, in the second snd third odi- 
la of Dr. Boyle'* Manaal of Materia MaHea. 
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not seem bo small when the large dose of the oil and its fre- 
quent repetition are taken into account. But their preeence 
alone would not be sufficient to explain the utility of the oil. 
It contains also Phosphorus, a general Stimulant, which may 
prove of use when there is a failure of the nervous forces. 

Sometimes the dose of the oil excites a most distressing 
nausea. This may perhaps be prevented by a judicious modi- 
fication of the vehicle. It may be floated on an aromatic 
water, on a bitter infusion, on milk, on wine, or on cold tea, to 
suit various tastes. In other instances the doae is swallowed 
without inconvenience, but the patient is not fattened, nor is 
his condition in the least improved by it. In such incurable 
conditions it is probable that there is often an organic disease 
of the Pancreas, or a failure of the function of that gland. For 
it appears that the absorption of fats is partly effected by mi 
of an alkali contained in the Pancreatic fluid. When there is 
reason to suspect this cause of the emaeiation, it is advisable 
to saponify the oil by shaking it with a sufficient quantity of 
solution of Potash or of Carbonate of Soda. The dose will 
then be in a state of solution, and ready for absorption. 

Cod-liver oil may be used with advantage us a vehicle for 
Iodide of Iron, in scrofulous cases. Two grains of this may be 
dissolved in each ounce of the oil. 



SULPHURIC ACID. 

Class I. Div. I. Ord. 11. Acin*. 

Class III. Ord. I. Astrinoentia Mlner.ilia. 

This medicine acts chemically as an acid in the blood and in 
the secretions. When diluted it is easily absorbed, and meet- 
ing in the stomach with an acid secretion, it passes into the 
circulation without being first neutraliKed. If in small quan- 
tity, it is neutralized by the slight excess of alkali in the 
blood; if in larger amount, it may exceed this alkali, and dis- 
place and set free other acids in the blood, combining with 
their bases on account of its strong affinities. In all oases it 
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incrensea the quantity of free acid in the system, and tends to 
der the secretions, as -the urine, mure acid thun they were 

(fore. ( Vide Dr. Bence Jones' Animal ChemUtry, p. 49.) 

By this chemical action Sulphuric Acid is rendered useful 
alkalinity of the blood, which may occur in fevers ; or of 
Ebe urine, sa in Pbosphaturia. It thus acts as a Restorative 
Haematic. But it is not right that tliere should be more than 
a certain quantity of this acid in the system. So that when 
introduced in large quantity it must be excreted. It docs not 
appear that It is itself excreted in the urine, though it may 
cause an excess of other acids in that secretion. On this 
point Dr. Bunce Jones has mude some careful experiments. 
{Anim. Chent. p. 75.) He finds that Sulphuric Acid does not 
pass off in the urine, either free or in combination, except 
when given in great quantity. Now it is found that Sulphuric 
Acid is of great use aa an Astringent in diarrhoea. Placing 
these two facts in juxtaposition, it would seem that the acid, 
which is doubtless absorbed in the first place, must aftei-vrards 
be eliminated from the system by the surface of the bowela. 
This is perhaps because the secretion of this mucous membrane 
is the one which is least likely to be deranged by the presence 
of the acid. 

The free acid ia an Astringent, and has the power of coa- 
gulating albumen, itnd causing the contraction of muscular 
fibre, (p. -iO^i.) Though probably neutralized and combined 
while in the blood, it is free before absorption, and after ex- 
cretion. Before absorption it is an Astringent to the surface 
of the stomach ; after and during excretion, to the surface of 
the bowela. It is useful chemically in alkaline Pyrosis. Its 
astringent property explains its utility in acid dyspepsia, 
which appears at first sight incomprehensible. Lactic acid, 
or some similar acid, is poured out in excess by the glands of 
the stomach. Sulphuric acid topically constringes the mus- 
cular fibre of the ducts of these glands, and in this way 
diminishes their secretion. 

The acid, if in excess in the blood, may tend to brace the 



OOB ACTION OF MEDICINES. 

ByBtem by causing a general contraction of the fibres of thtt 
voluntary muscles. Bat it is chiefly on account of its anti- 
dyspeptic agency, and its astringent action on the secretions, 
that the title of Tonic has been so often applied lo it. 

Next to that of the bowels, the acid appears to act most on 
the secretion of the skin. Probably there also eHminate<l in a 
free state, it is thus able to diminish excessive diaphoresis. 

It is applicable in case of Hemorrhage, when this takes 
place from a mucous membraoe, for it probably passes off in 
small quantities from all the mucous surfaces. It is very use- 
ful in diarrhoea. ( Vide p. 345.) Being a special Astringent 
to the intestinal mucous surface, it may be useful in malig- 
nant cholera, especially if given in the early stage of that 
disorder. Dr. Fuller and others have spoken highly of itfl 
efficacy in the last epidemic. It was discovered by Mr, Hera- 
path, of Bristol, to be ihe active ingredient of a secret medicine 
recommended by the Austrian Government as a specific for 
this disorder. It was therefore extensively used at the first 
outbreak of Cholera in 1854, but was afterwards somewhat 
too impatiently rejected for remedies of far inferior efficacy. 
If it were proved to have failed at the height of the epidemic, 
when the disease was the most virulent, it only shared the 
fate of all other medicines. It sbould be given without hesi- 
tation in large and very frequent doses, considerably diluted 
with water. 



POTASH. 

Clu« I. Div. I. Ord. III. Alsalia. 
CliuB I. DIt. II. Ord. I. Antipbloqistica. 
Class I. Div. 11. Ord. III. ANTiECRor^LOSA. 
Clou IV. Ord. VI. DitaETici. 

Potash is one of those medicines which have several distinct 
actions; but its various operations ore comparatively simple 
in nature, and easy to comprehend. In the solid state it is 
powerfully caustic and corrosive, having a great affinity for 
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aDSifacting it from the animal tissnes with which 
it ig brought in contact. 

When a dose of the aolution, properly diluted with water, is 

adininiBtered internally, it passea first into the stomach, and 

either combines with the acid of Che gastric juice, or, what is 

more probable, it 'becomes abnorbed too rapidly to be neu- 

■alized by it. It passes then into the blood, and probably 

:ist8 in that liquid in a free eitate, for the blood already con- 
a slight excess of alkali. However this may be, it cer- 
tainly increases the amount of alkali in the system. 

Its haematic action depends in great part on its power of 
neutralizing acidity. It is thus useful' in cases of acid dys- 
pepsia, heartburn, or gastrodynia, when it combines with the 
excess of acid which exists in the gastric secretion, and pro- 
bably also in the blood. For the same reason it is useful in 
some cutaneous diseases that are connected with disordered 
digestion. It is employed in Gout and Rheumatism,* where 
there is obviously an excess of acid both in the blood and in 
ibe secretions, (p. 233.) 

When Potash is administered in any quantity, it must be 
excreted from the blood. The secretion of alkalies is mainly 
performed by the kidneys, and by their agency we may render 
(he urine neutral or alkaline, and thus counteract a tendency 
to lithie deposits. ( Vide Solvents,) For this purpose Potash 
IB preferable to free Soda, for the lithate of Soda is compara- 
tively an insoluble salt. 

The salts of Potash with vegetable acids change into carbo- 
nates while in the blood, and will render the urine alkaline. t 



* Tha BicKrbonates ot Potash and Soda bAve long been employed in Rbgn- 
imtie fever. Dr. Qarrod especiallr recommeodi the former, En two-acmple 
i0K». (tfid. Chir. Traniaciioni. vol. nuvlii. 1856.) 

f It may be worlh while to note here IhM this discorecj of Wohlec Ihoogh 
it was nev to us, vaB in a niBnner known to onr anceetora a cenmrj and a 
h«ir ago. Anr aoe who irill stud; tbe old Eoglisb medic&l classics, will Gad 
Id Ibem tbe germs of taanj' madern ideas, supposed la be novel. " Dr Pitcaim 
luM deiDoastmted that the ncld Bubstances of vegetables taken into tbe slo- 

24 
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M. Wiihler, who has demonstrated this Tact, finds that it does 
not occur with the super-salts. Even the neutral suits escape 
the oxjdation when they are given in such large doses as to 
act on the bowels. 

Potash is thus a Restorative Htcmatic, and where, froto any 
reason, alkaline matter is needed in thc-system, it directly 
supplies the want. But it has also other actions which render 
it Catalytic, and which are evidenced in disorders in wEiich 
there is no such deficiency of Alkali. By dissolving FilirJne, 
it tends to prevent its deposition from the blood.* It thus 
interferes with the inflammatory process, and acts as a general 
Autiphlogiatic. It is possibly by a similar action that it seems 
able to counteract the deposit of crude tubercle, and exerts 
a special agency in the prevention and cure of strumous dis- 
orders. It is very useful in the early stage of Phthisis, and 
in all stages of Scrofula. In Syphilis, when occurring in 
scrofulous subjects, Potash has sometimes been used with 
greater advantage than Mercury. 

Potash and salts have been used in scurvy, by Dr. Garrod, 
on the supposition that there is in this disorder a particular 
deficiency of Potash in the system. But the facts brought 
forward in the article on Antiscorbutics would seem to be op- 
posed to such an idea. When given in moderate doses, and 
not retained in the system, Potash and its salts pass out into 
the urine, and act as diuretics. 



macta, are by ihe uciion of Ibis perl, and tbe lungs and heart, when the; come 
into the bluod- vessels, turned lo alcoUoai." — Jftail tin Foiaotu, IWi. 

* It aha causes the deslruclion of lb« HibumtDO-fibnaouB eleinents of the 
blood and tiisues, so Ihnt, bj their degeneration, tbe umount of organic nial«- 
riala in the urine is increased, ood tbcir suTpbur at the same lime becomei 
oirdkzed joto Sulphuric acid, which a foaod h; Dr. Parkea to pass out in tb« 
urine in comhiiialiaii with Ibe Potash. (Brtl. and For. AttJ. Ckir. Bieitir, Jnnu- 
ar?, IS&3.) The same cxperimenler finds that there is loore Sulphuric odd 
in Ihe urine of Bbeumatic fever thiiu in Ibal of health ; from which it ii in- 
ferred that Potash may bo of use by lusiating in tbe eliminatioD of this acid, 
and thus help lo determiue Ibe disorder, (B. F, Ben. Jaa. 1SS4.) 



QUININE. 
Class I. Div. I. Ord. JV. Tokica, 

ThoBgH the utility of this important reraeily ia oFleo of s 
BufEcienily direct anil obvious character, its precise mode of 
actioD is enveloped in do email degree of doubt and obscurity. 
This subject has been discussed at some length in the article 
on Tonics. 

It appears from the character and results of ita medicinal 
influence, that it is exerted primarily in the blood, and not 
on the nerves.* It is included in the Restorative group of 
Haematics, and the general results of its action differ widely 
from those of a Catalytic Elsematic. It produces no marked 
effect upon the system in health. Its operation consists in 
the cure of general debility, however produced, and in the pre- 
vention of periodic disorders in the blood. Debility depends 
on a want in the blood, and not on any active morhid pro- 
ceas; and there are circumstances which render it likely that 
Ague may be curable by the supply of a similar want. 

Quinine is also serviceable in Gout, Scrofula, Dyspepsia, 
and other disorders; in all of which other medicines, which 
stimulate the secretion of the bile, are more or less applicable. 
Torpidity of the liver is likewise a usual accompaniment of 
the various forms of debility, and occurs in intermittent, re- 
mittent, typhoid, and yellow fevers; in each of which this 
medicine hns been recommended, and used with advantage. 
In fact it may be said, that in all diseases in which Quinine 
is used there is u failure in the secretion of bile ; and in all 
diseases in which there is a failure in the secretion of bile. 
Quinine is serviceable. 

There appears then to be some connection between these 
two things. Certain of the constituents of the bile are formed 
by the liver out of the blood, for the purpose, apparently, of 

* H. Piorrj considers thai Qaiaa cures Ague bj reducing ibe size of tbe 
Spleen; bul there i a uo proof Ihnt Ibe Ultcr ia the Cause of Aj;ue, or Ihst 
Qoioa baa aoy immediaie influeace in reducing II. 
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being again absorbed at some part of the surface of the intes- 
tinal canal. One of these, Taurine, haa been shown to be to 
a certain extent analogous to Quinine. And it seems to me to 
be not improbable that this alkaloid may be of service in these 
disorders by supplying the place in the blood of this biliary 
matter, which for some reason may be needful in the animal 
economy, — or that it may actually become changed into the 
latter while in the system. Were this proved, its restorative 
action would be effectually cleared up. 

Quinine may be given with more or leas advantage in all 
fevers, whether intermittent or not, care being taken to admi- 
nister it at a time when the puke is soft, and the ekin and 
tongue moist. The Peruvian bark was named by Geoffrio, " the 
antidote of fevers." 

The Disulphate of Qninine (or Quina) is the preparation of 
the alkaloid which is most commonly used. 

Arsenic is used in Ague and intermittent disorders, and acts 
on the Catalytic principle, but is not serviceable in the other 
cases in which Quinine is used. It is not a Tonic, nor does it 
«eem to have any relation to the function of the liver. I have 
thought it advisable to restrict the term -Antiptriodlc to the 
Catalytica which are used in Ague. ( Vide p. 175.) Quinine 
and Arsenic may both be employed in all disorders which put 
on an intermittent or periodic type. The chief of these is 
Ague or Intermittent Fever. It is perhaps easier to arrest 
the disorder by Quinine than by Arsenic; for Quinine may 
be given in targe doses, which cannot be done with Arsenic. 
But the administration of the latter may be continued during 
the paroxysm, when the great febrile reaction forbids the use 
of the other. The dose of Quinine is apt to disagree with an 
irritable stomach, and to increase the fever. It is generally 
laid down that this remedy should not be administered when 
there is a quick, hard pulse, or heat and dryness of the skin. 
Some however have lately ventured to prescribe it to patients 
in high fever. It appears that there is a particular class of 
patients which in such cases will bear the administration of 
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Quinine with impunitj ; white others are unfavourably afiected 
by the smaHeflt Jose. 

Dr. Pfeufer, of Heidelberg, recommends to administer it in 
Ague in a single large dose, aome time before the paroxysm. 
Quina. te given in Typhoid fever by aome pritctitionera. It is 
then also prescribed in very large doses, whiuh are to bo con- 
tinually repeated. It has been used in malignant Cholera, 
apparently with advantage. 

It is perhaps at all times advisable to arrange so that the 
medicine shall, if possible, be taken after meals, for it is less 
likely to irritate a full stomach. And when it is thought proper 
to give it to a patient in fever, a small dose of Tartar Emetic 
or Ipecacuanha should be conjoined with it — not, of course, 
sufficient to produce vomiting, but so that an increase of the 
febrile excitement may be prevented. 

Quinine is in all cases better tolerated by the stomach when 
the dose is considerably diluted with water. When given in 
Cholera, it is beat to proacrihe ten-grain dosea every hour, di- 
luted with half a pint or a pint of cold water, and acidulated 
with Citric acid. 

A combination of Quinine and Iron is often of great service 
in feeble and relaxed conditions, where there is co-existent 
Aniemia. 

Quina (the pure alkaloid) is soluble in Cod-liver oil, and 
may often be given with advantage in conjunction with it. 



IRON. 
Claasl. Div. I.Ord. V. Cni 
It hafl been shown, in the article on Chalybcates, that the 
action of Iron is of a distinctly Restorative nature. 

There is in the blood a rod colouring matter, called Huoma- 
tosin. It is found by chemical analysis, that Iron is an essen- 
tial part of this substance. The existence of the right amount 
of Hieraatosin in the blood is of vital importance. It is con- 
tained in the red globules of the blood. When it is diminished 
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in quantity, the nnmber of these red globules ie lessened in 
the eame proportion. This produces a paleness of all the 
tissues, an inactivity of the muscular fibre, an impairment of 
all the animal functions, and a general languor and debility of 
the whole frame. This is Aniemia. 

In all cAnes in which iron is used there is a deficiency of 
this red colouring matter; nnd in all instances of Aniemia 
Iron is appropriate as a remedy. The blood has been analysed 
before its use, and found to contain a smaller quantity of 
Hsematosin and fewer red globules than in health. After 
its employment the blood has been analyzed again, and it is 
found that the amount of Iljematosin and of red globules is 
increased. 

Iron, then, is given in Ansemia. It is also given in cases 
of Scrofula, Cancer. Chorea, Hysteria, and other disorders, 
when these are attended with Anfemia. When this last con- 
dition is wanting, it seldom proves efficacious. 

Iron, when given in moderate doses, remains in the system 
and enters into the composition of the blood. It is then a 
Restorative Hematic. 

Some of the Salts of lion are also Astringent. Thus the 
Sulphate and Sesqui chloride may, by their topical action on 
the stomach, be of service in cases of atonic Dyspepsia, 

Some theories that have been promulgated as to the re- 
lative power of the Salts of Iron have already been combated 
hy me, as founded in error. It has been supposed that the 
Protosalts only are possessed of marked remedial efficacy ; 
also, that the action of a chalybeate on the blood is in an 
inverse ratio to its astringent power. But the proved utility 
of the Sesquichloride is by itself an answer to both of these 
hypotheses. 

In Aniemia produced by special causes, aa by scrofulous or 
nervous disorder, we may often do most good by striking at 
the root of the evil, — employing a Catalytic medicine which 
shall be able to do this. In simple Aneemia iron is of more 
use than any other medicine. It should he combined with 
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light, and good living. In other diBordcrs & 
combination of drugs ia frequently of use. In chronic Ague, 
and in many ca.'teB of debility, Iron and Bark may be given 
together. Iron and Aloetic purges may be prescribed in Chlo- 
rosis and Amenorrhcea. A mild purgative should be occa- 
sionally given in all cases in which Iron ia used. The Am- 
monio-citrate of iron, — the compound Iron mixture, which 
contains the Carbonate, — and the Tincture of the Sesquiclilo- 

Iride. — are perhaps the best of the officinal Chalybeate pre- 
pRrattons. The first of these is the mildest, and the last the 
most irritant of the three. 



ANTIMONY. 

Class I. Div. II. Ord. I. ANTirnLoniSTiCA. 
CloM U. DW. III. Ord. II. Sedantia SpE<-iri 

Clam IV. Ord. II. EXPBCTOBANTIA. 

Class IV. Ord, V. Diaphorktica. 



The best Antimonial for general purposes, and the most 
eharacteristic in its mode of operation, is Tartar Emetic. In 
this medicine are exhibited three distinct varieties of action. 
The first of the terms which are applied to it above implies 
that it has a, Catalytic action in the blood. As a Special Se- 
dative, it is able to cause nausea and vomiting. And it acts 
upon the glands as an Elimtnative; being a Diaphoretic and an 
Expectorant. 

Tartar Emetic is one of those metallic salts which do not 
coagulate albumen. It, therefore, is easily absorbed, circulates 
readily with the blood, and is quickly excreted in the urine. 

I have found it convenient to restrict the term Antiphlo- 
gittie to those medicines which counteract the inflammatory 
process by an action in the blood. In this sense it is appli- 
cable to Antimony; although this medicine is still better able 
to subdue inflammation by its powerful neurotic action. 

The operation in the blood is naturally slower than the 
faction on nerve, and is therefore less marked, and lese imme- 
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diately applicable. Antimony deteriorates and impoTerishea 
the blood in very much the same way as Mercury,* and, if 
gireo in small and carefully-regulated doaes, ia simply a miU 
Antiphlogistic and Eliminative. It tends to increase all secre- 
Uone, but particularly the exhalation from the skin and lungs, 
independently of the prodactton of nausea (p. 379, | a symptom 
which is not brought on by a small dose. It is probable that 
a diaphoretic dose of Tartar Emetic is actually eliminated 
from the skin and mucous membranes. Antimony is appro- 
priate as a Diaphoretic in high fevers, and in cases wbere 
Opium could hardly be used. But opium ts preferable in cmm 
where there is gastric irritation, and a weak compressible 
pulse. 

The action by virtue of which Antimony has gained its 
high repDtation as a medicine is of a different kind.t By an 
influence on the part of the nervous system, apparently tlia 
Vagus nerve, it produces first the state called naosea, and after- 
wards vomiting. Tbe most important symptom in this naasea, 
and in the state of system which succeeds ibe vomiting, and 
continaes for some time after it, b a depression of the action of 
the heart. At the same time the muscular system is relaxed, 
and the breathing is rendered slower. 

This naasea is not produced to any extent by a mere irri- 
tant Emetic. SQch as Sulphate of Zinc, which acts externally, 
and takes effect immediately. Tbe Antimooisl cannot act ad 
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(ftrickly; part of it must first be abaorbod, bo th|t it may roach 
the nerve. We know that it does not act bj outward irrita- 
tion, from the fact that if the solution he injeoted into the 
any part of the body, it will equally produce nausea 
[ »nd vomiting. Antimony has no direct action upon the brain ; 
I it affects only a part of the nervous system. In the nansea 
I we recognize a sedative action upon the nerves of the heart; 
I tttid in the slow breathing, a similar action upon the nerves of 
the lungs. But it may be objected that the production of 
vomiting b not a sedative action, for we know that the same 
symptom may be caused by a mere external stimnlant. And 
yet there are several reasons which have induced me to con- 
\ elude that this also is a sedative action. It would be incon- 
I sistcnt to suppose that Antimony could he a Sedative in pro- 
f ducing nausea, and a Stimulant in causing vomiting. We 
t have already noticed that a Sedative medicine may affect ner- 
1 TouB force in either of two ways; it may derange it, or it may 
» depress it. (p. 289.) That influence which causes the con- 
, traction of the stomach to commence at the pylorus, and to 
result in the expulsion of its contents upwards along the ceso- 
phagus, is obviously explained by an action of derangement, 
for it is an exact reversal of the natural state of things, (p. 
I 105.) i>ut the effects of derangement are often very similar 
, to those of excitation. Thus, convulsions of the muscular sys- 
tem are caused by Hydrocyanic acid, a Sedative — and by 
Strychnia, a Stimulant ; and vomiting is producible by Tartar 
Emetic, a Sedative, — or by an external irritant of the mucous 
membrane. 

It is by the production of nausea that Antimony becomes 
BO valuable an agent in the control of high fevers and acute 
inflammations. The force of the heart being diminished, the 

I fever is allayed; and the active congestion of the vascular 
lystem, whether local or general, which was produced by the 
inflammation, and maintained by the violent action of the 
heart, is effectually subdued. At the same time absorption ia 
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favoured by the removal of the preesare from the capiUuj 
circulation. 

For itB power therefore as a Special Sedative, by wfaioh it 
produces nausea. Antimony is used !n sthenic inflummatioiu 
generally, eBpecIallj in those that are rapid, and in which we 
desire a sudden and powerful action. In such cases it is pre- 
ferable to Mercury, — which is a simple Antiphlogistic, acting 
in the blood, and having no operation on nerve. It is thna 
indispensable in Croup, It is very efficacious in sthenic Pneu- 
monia. Laennec speaks highly of its use in acute Bronchitis. 
In Fevers, Dr. Graves recommends that it should be combitted 
with Opinni. In inflammation of the longs it is particularly 
applicable, for it eierts a sedative influence over the oeTves rf 
those organs. 

If a small dose be constantly repeated, and gradually ia- 
creascd to a large one, the system will at length be indneed 
to tolerate the medicine, and it will not produce vomitiag. 
Laennec recommended that it should be given in this way in 
infiammatious. He considered the prodnction of vomitiiig 
unadvisable ; for by that act the system is temporarily excited, 
and a large quantity of the medicine rejected, which shovld 
have been absorbed in the blood to work out its action there. 
The soundness of his views on this point has been generally 
admitted by those who have saccee<ied him. 

Given simply as an Emetic, this medicine has been Bsed in 
the early stage of acute local inflammatioDS, as Ophttslmin 
and Gt>norTh<Ba. It may cut thew short at thnr outfit, by 
hindering the tendency of the local irritation to excite tho 
force of the heart. When we wish simply to eracnate tke 
siomach, as in a ease of poisoning, an irritant eneOc, aa 
Mwtard or Sulphate of Ztnc, which acts at once withoat fn- 
dnoDg navaea, ehoold be prefcrred ; tar three w a o n w lie 
i^er«tion is more rapid. 'Tbe dietmnng eeaii t Jo* of b««m 
weald be an tggnx^tam of tbe exictiBg mieAirf. Aad A* 
{iredMtioB of nanera, by taking off tbe inMUw a bwm dft n^ 
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calar system, favourB absorption, which is the very thing that 
we wish to avoid. The object of an antimonial Emetic is not 
so much to empty the stomach as to make a powerful impres- 
sion on the system. 

The influence of Antimony on the glandular organs ia indi- 
rectly but powerfully inteneiGed by its nauseant action. In 
small doses it is a simple Expectorant; in nauseant doses, it 
assists in expectorittion by relaxing the bronchial tubes, and di- 
minishing the number of the respirations. In a small dose it 
is Diaphoretic ; but in large doses it may cause copious sweat- 
ing, by favouring the absorption of fluid into the blood, and 
dilating the capillaries and pores of the sudorific glands. In 
inflammatory habits a small addition of Tartar Emetic forms a 
powerful adjunct to a purgative dose ; for by it the absorption 
of the other medicine is assisted, and at the same time an over- 
tonicily of the musculiir fibre of the intestine may be diminished. 
But in relaxed conditions of the system, where the intestine is 
apt to he over-dilated, and Catharsis is favoured by Tonic 
medicines, Tartar Emetic would hinder it. 

Ipecacuanha, a vegetable substance, resembles Antimony in 
all its operations, excepting its blood-actton. It is loss potent 
as a Neurotic ; less efficacious as a Diaphoretic ; but excels it 
B an Expectorant. 
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^^r There are three principal forms in which this medicine may 
be exhibited. Blue-piil contains the metal itself in a finely- 
divided state, as well as a small quantity of the oxyde. Calo- 
mel is an insoluhic Chloride of Mercury. From the great 
similarity that exists between the action of these two, it seems 
Ukely that they are reduced by the gastric or intestinal fluids 
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Class JV. Ord. III. CiiiiiRTtCA. 
Class IV. Ord. IV. CnoLicocA. 
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to the same condition. Both muat be rendered soluble 
before they ciiq he absorbed. 

Bichloride of Mercury is soluble in water, and probRbl; 
absorbed without material change. It differs from the olher 
two as a medicine, partly, but not entirely, on account of its 
solubility. The dose required is sraaller, for it ia much more 
powerful. It is also much more irritant, being in large doaea 
a corrosive poison, and often producing soreness of the tbrart 
and of tlie urinary pas.ifiges. It has been thought to be leM 
likely to produce salivation. It is more freqaently used i» 
chronic than in acute diseases. 

The Pkyiiotogical aetion, — i. «. the inevitable operation of meronrjf «■ 
all persuQs, hcalthj or diseased, — maj be stated in three theorems. 

1. It is absorbed, and passes into the I>l<iod. 

2. It disintegrHteB. or de«K)mpo»M the bloud. aai wastes the body. 

3. It is ultimntel; exurcted, and passes out b; sums gluuda more thi4 
by others, increasing secretion, both healthy and morbid, 

1. // if ahxorbfd, and pairei into the blooil. — Without ioaisting on tbt 
argument that a medicine whicli produces suob a manifest efiect on Itit 
fluids, and on remote parts of tlie syst«tn. muat of necessity be absurbel 
before it can act, I may bo content with the statement thai Mercoij 
has been discovered in the blood of pernons to whom it had been admt- 
nistfired. by Wuhler, Tiedemann, and utlier chemists. So intimately doM 
it beoome united with organic matter, that it is necessary to submit tirt 
blood to the process of destructive distillation before the metal eaa bt 
reoognixed by the proper chemical tests. Not only has mercury thos 
been discovered in blood, but it has been detected while making iu eiit 
from the system, in various secretions. It has been found in the urine, 
the bile, the sweat, the saliva, the milk, and in pui on the surface of 
ulcers. It has been discovered in the solids after death, as in the brain, 
the bones, in the cellular tissue, in serous membranes, and the part* 
about joints, and in the lunjcs and liver. Mercury, wherever it \b ap- 
plied, if applied in the proper form and manner, is e<{ually capable o( 
reaching these distant parts and secretions. It uan only reach tliem bj 
becoming first absorbed into the blood, and passing through the syalem. 
Mercury, therefore, is absorbed. 

In order lo be absorbed, it must be capable of permeating the abaoT' 
bent animal membranes, whether of the stomach or inleatiue, of the akta 
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or the pnlmODarr surface: that is to hhj. it mast be in euch a state a* 
to be ioliibte iu the fluids of thnse Burfiicec It is true that (Est«rleti, of 
Dorpat, hu,<< reuently nSriueil tijat the particlea nf various iasoluble sub- 
stances, among others, of littuid mercury and oatomel, ttrc OHpabte of 
passiug through the animal membranes without first undergoinj; solo- 
lion. He says that he hiu found glubuleK of metallic mercury it) the 
cellular tiHsue under the skin of aoimalB, after rubbing in mercurial 
oiotncnt. Dr. Bierensprung has carcfuliy repeated the experiment, and 
disoovered do such particles. Autenrieth and Zeller inserted a strip of 
gold beoeatb the alcio of an animal, and on rubbing in the ointment over 
it, Qu etuin was perceived. An«r dosing dogs with large doses of calomel 
and mercurial ointment, I have myself carefully analyzed the portal 
blow! for mercury in the insoluble form, and by the uid of that most deli- 
cate of all tests for mercury, the galvanic combination of Smithson, but 
could find not the leajit trace of it. The other experimeota put on re- 
oord by ProfeHBor (Estcrlen have in my bauds invariably led to u nega- 
tive result. Without depending so muob on these negative experiments, 
for such a depcadence is always hazardous. I think it may bo most posi- 
tively affirmed, from what we know of the function of absorption, that 
no substance whatever can paas through a living (and entire) animal 
membrane, without being in a state of solution aud capable of mixing 
with the duids on the other side. 

IIow. then, is this slate of solution oblatned in the three forms of mer- 
cury in use as medicines ? The problem, in the case of two at least, is a 
difficult one ; but 1 may perhapf be able to throw some light u[ion it 
Metallic mercury is not c-apnble of solution in any of the animal flaids. 
To whatever part or surface of the body we present it, it cannot be dis- 
solved : it canuot, therefore, undei^o absorption. It is inert But it it 
capable of undergoing i;hange, and after tliat change it may affect the 
animal system. It was long ago shown by Boerhaave, that Mercory, 
when agitated for some time in a flask in ontHct with air. became cJiated 
with a blackish crust. This is on account oF an oxydation which the 
surface uf thu mettle has nudergone. The crust (consists partly of priib- 
oiyde of mercury. Moreover, mercury, like water and other liquids, 
though to a less extent proportioned to its great density and high boiling 
point, gives off some vapour at the ordinary temperature of the atmo- 
sphere. Ur. Wright has shown that this vapour undergoes partial oxy- 
dation iu the air. It is by the agency of this oxyde that artisans eipoeed 
to the vapour of mercury beouroe liable to various diseases. Now, me- 
tallic mercury taken into the stomach prixluoea generally Ai effect what- 
ever, (except what is due to ita weight. &c.) because in most casce there 
is no oxygen or air in the intestinal canal, and the metal its drunk ia 
quite pure. But sometimes salivation and other mercurial symptoms 



882 ACTION 0¥ MXDICniBS. 

ma J result This is either because the metal had been at the first slighllj 
blaokened with oxjde, or because there happens to exist in the intestine 
sufficient atmospheric air to operate the necessary change. 

In the formation of blue-pill, intended for internal exhibition, meteUie 
mercury is triturated with confection of roses and powdered liqaoriee 
root, in the proportion of ono-third of the whole weight, until its lo- 
bules are mixed in, and reduced to so small a size that they cannot be 
distinguished with the naked eye. To make mercurial ointment, eq«al 
parts of mercury and lard are mixed in the same manner, the extine- 
tion of the metal being commonly promoted by the admixture of mamm 
old or rancid ointment. During these processes, on aceoant of the ex- 
treme subdivision of the particles of mercury, an infinitely larger soifiMa 
is exposed to the action of oxygen, and an appreciable quantity of ozyde 
is formed. 

Dr. Nevins finds that mercurial ointment contains on the arerage oae 
grain of protoxyde of mercury in 100 grains; bkie-pill« three quartenef 
a grain in 100 grains. The organic matter would seem to assist the oxy- 
dation, for hydrargyrum cum cret&, a preparation analogous to bine-pill, 
but somewhat milder in action, contains only half a grain in 100 gruna. 
The protoxyde of mercury is, doubtless, the aetire part in each of theaa 
preparations. Unlike metallic mercury, it is soluble in many of the 
animal fluids. The acids of the gastric juice, and the lactic and Uylyiic 
acids of the secretion of the skin, are capable of diasohing it. So alao 
are the secretions of bile, saliva, and mucus, though to a 1«» exteaL 
When the ointment is rubbed into the skin, a mutti lai^^er quantity ef 
metallic moicury is exposed to the action of the air. and cc«iTerted iato 
oxyde: so that it would be quite wix^g to oi->D»der the pc«tio« ef 
mei>rurT which we dis<\>T«r in the metalUc state in the oinf cat to he 
wholly ini^persti\~e.. 

Calomel, ctr Chloride of mercurx, is quite as iw^iluMe in water as the 
aH^tal it$>e.f. But in j^>aie manner it is disK>lred in the wcrvckeis ef the 
sKwiach v^ intc:«4ix><^ for whea taken into the st.«aach it paj^stn^ into the 
^y^tem. and p:N>3Q<>e« the charanen^tsc «fMs of Benmrr. It was 
pv'int)^i v^t Vt lluater that it is slifhiiy jk:^al«ie ia tbe «alira^ a2>a eaa be 
tastAi disticctlT when it has ViMa ch<-wesi in ihe i»:«th iiw ki 
It ^iNfns a}^'^ u^ be ^CuW in the ain.'v«5 j^NTfoi^cKs. 7\r hs rat«(«] 
eatxa»<^ ;hr<«x:h the p«Iaiv«azy a»4iicai>e. 

la what Bia&zirfr is it thus dij«fv^T<»i ! X~:albf^ a avgiicayfewa Ftcbc^ 
cheKS54v to wbtiB is x'vixvc t^ ac^.'^v^cfiMv.i. Uiai ^y 2i» 
he has Ultv vwH cveiarer '.^t .*« buat an ,-«S«ocrv Tvcxt ix 
v^.>SlS^i^^^ tJ^-at ca^.noftfC is d»s«'Wv<^ fsasrcv ^nc ik.^CT Vt iKaxi» ti 
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uiio absolute bichloride uf mercury. Mlalbe coosiders that not 
wlj catDmel, bat all mercurial preparaticine, jpre The to the produotion 
of bichloride of mercurj during the procciis of digeetion, nnd that all 
their tlierapeutic and tuxio offoctn are uwiog to this snll. We iind that 
when calomel is lung bniled in pure water, a small proportion of bichlo- 
ride (Ug CI,) is formed, a subchloride (Hg, CI] being probahlj produced 
At the Name time. This traDsTormtLtion takes place more readilj nith a 
•olution of an albaliue chloride, but requires long digestion and a high 
temperature, aud even then the amount of guluble Hg CI, produced is but 
imall. The affinity of the ubioride of sodium, or chloride of ammonium, 
for the bichloride of mercurj, is thought tu be the chief cauTie uf its for- 
mation. Id a number uf ex|>erimeDts miido out of the body, Miaihe 
found that if leu grains of finely-powdered calomel be digested fur twenty- 
four hours in three ounces of distilled nater, in which are diesidved ten 
grains of chloride of sodium and chloride of ammonium, nt the end of 
(bat time about one-fifth of a grain of biobluride will he dissolved. On 
■nob facte he builds his stntement, that corrosive eublimate ie the one 
Ooly mercurial which acts ou the system. For he finds that the prutoiyde, 
btDoxjdu, aud all protosalts and persalta of mercury, undergo the same 
transform ntion, the protoiydes and protosalts yielding about as much 
Uohloride as the calomel, but the peroiyde and the adulile persnlls very 

Bui it seems to mo that there is very great doubt as Ui the correctness 
of this theory. The soluble chlorides in the gastric juice wimld scarcely 
be Bufficient for the purpose proposed. This is also the opinion of (Ettiu- 
ger. The stomach-secretion contains only -5 in 100 of solid matters, and 
'Marcely one-tenth of thut consists of alkaline chlorides. As the action 
VB the calomel dimininhes in a rapid ratio with the dilution of the salt, 
the amount uf the latter present seems too small to be able to elfect any 
mob change as (bat supposed. Moreover, the time naturally allowed for 
digestion in the stoniacb liquid, and the heat of the body nt which the 
£geetion is carried on. are both much less than what was allowed in the 
aKperimenls uf Miaihe. 

Being, therefore, still in much doubt and uncertainty as ti) this matter 
of the solution of calomel, I have lately made some experiments with the 
bope uf throwing some light on the subject. These, as far as they have 
yet gone, for 1 mean to continue and extend them — lend me to suppose 
that the bile exerts a far greater solvent action on calomel than any other 
reagent that the drug would be likely to meet with iu the stomaeh or 
intestine. 

The plan upon which these experiments are conducted is simply to 
digest five grains of fine and pure calomel, at a temperature uf 10l>°, for 
twenty-four hours, frequeolly shaking, iu one ounce of water holding in 
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solution fivo per cent, of tbe maMritll of whose solvent powers trial il to 
b« made. The acid of the tlomach, lactic ACid, u tried in this miuitiDr, 
Bile is ei peri men led with. So are solutioDs uf the chlorides of Bodium 
and lunmoniuni ; and glucose, pniduced during digestion in the intesliiia] 
canal, — a material which nome French Chemi»its have affirmed to be pm- 
eessed of the power of holding in milution in water certain very iiuolobla 
substances. Of all of these, bile, as obtnioed fresh from the carcasa of 
tbe ox, is the onlj liquid that disRolves even an appreciable amount nf 
calomel under the oiroumstnoces stated. Such is the general result of tti* 
experiments which I have made, a detailed account of which bad better 
bo postponed until 1 have cooipleled that further investigation of tiie aitb~ 
ject which I propose. I cannot at present pronounce any decided opinioB 
as to the exact chemical conditioD to which the calomel is reduced b<r tfa* 
action of the bile. This secretion contains, frequently, nn exccsn of aoda. 
It might seem probable that this would decompose the ■.■hloiide of m«r- 
uury, and form the black oxyde. This is certainly the aotive ingrediont 
in blu^pill, and to enppose it formed from calomel would at ooce provide 
us with an explanation of the similarity of the action of those two medt- 
oines. Id adopting tbia eiplanatioD, we ebonld eaoounlnr at onee two 
difficulties, Firxtly, the bile, if alkaline, would not dissolve the protoxjda 
of mercury, which, in the case of a substance which had no( pHMd 
beyond tlic etumoch. mi^ht be acted on by the acid goilric juice. On th» 
other hand, the bile, ns was the case with that which I used, mny be a* 
nearly neutral as piiasibie. and thu» oould hardly ft>mi any protoxyde. 
The bile contains an acid, taurucholic or oholeie, united with soda. It ■■ 
just possible that, by a mutual reaction between this and the calomel 
(UgOI.) taurucliulate of mercury and chloride of sudium (XaCl,) mi^t 
b« formed, and the former salt absorbed. However this may be, — ina*- 
mncb OS it seems that bilo iliasulvis calomel Ui% much greater extent ttuw 
a oomparatively strong solution of an alkaline chloride, — I think we h*va 
but little reason to suppiwe, with ftUothe. that this Mdomcl is nnly ab- 
aorb«d as bichloride. In ounjunutioa with the solvaat part of the bile, Uw 
merourial may undergo absorption ; and when afWrwards 
lbs system, it Mons to do so in nain part by tbe secretion of the lire*, 
jaN baowwa it i> solobla in it. 

flilkkrifa *f nercnry, on Mcovnt of ii? aolnbility and comwiTe power, 
illJtoMMMlln tad paiaoiMttalfaaa mlomel. It is not, bowers, iief 
iBlUlj akMrbed. h ia firat prei)i)utated by albanunoas subataneee n 
the gastHHnterttnal secretions, aad th» albominaM <£ BMicnry 
•ulnd by means of alkaline salla. (This takes place with 
■Mdiciwtl dusft. A large (laantity oorrwk* tbe Mn—th.) 

With regard to Ibe BMntirial fnptnlMBa tm camnAtni in thm ngp*- 
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rid« thaorj of Mialhe. the following ntBteneot ma;. I think. b« made 
with tn\vmb\eo(mMeDee:— The same amoaitt of mtreari/ in a loluble form 
will pnxluee almayi the aamr. tffect upon Ok name ii/atem. Thus ihe effecM 
of ten grains of oiilonicl inny be compared with those of one-tenth of a 
grnin of cnmiaive Bublimate. But if all the catoniel were disnotved. the 
Bdtiun would be one hundred times greater. We have Just eaough sol- 
rent matter in the urdinarj human system to take up i^gth part of the 
iMloDiel, and no more : the rest paasea out with the fiecen. 

Hence thiK great difference between insulohle and soluble mercurials. 
The firHt, as calomel, are variable Agents. Their action does not in ra- 
•Bly depend much un the dose giren. This nay often be increoted with 
Uttle effect. Cntil the amount of sokeut matter in the stomach or bow- 
els is increaacd. the atnounC at mercurj taken into the sjstem will l>e 
much the same. In forers and oholera, when the dissolving power is 
little, and the function of absorption at a low ebb, calomel ma; often be 
poured in with no effect ut all. A» the patient recovers, a dangerous 
salivation maj occur; and in some idiosjrncracies. some pecoliarlj sus- 
ceptible states cif the absorbent surfaces, one to two grains of calomel in 
the stomach, or one drachm of mercurial ointment rubbed into the skin, 
may be followed by violent mercurial ism, or produce necroMis iif the jaw, 
tnd death. Thus the actiou of calomel and blue-pill depends on tho sys- 
itom, rather than on the dose, and is m far variable. Thus when a patient 
BBsertB that his constitution cannot bear mercury, it Is advisable to be- 
cautious, and often better to administer u small dose of the soluble than a 
large dose of the insoluble preparatiuna. 

It is not, however, lo be suppoBed that in alt cases a minute- dose of 
bichloride of mercury can be sutistituted fur a large one of the <hloride 
DT of blue-pill. The whule of the suluble salt cutues imiueiliately in 
Mntoot with the mucous surface, and exerts on It a corroding and irri- 
twit action. Not so the insoluble preparation. Gradually and very 
•h>wly oi'ted on by ^e solvent, the mercurial matter which is dissulviid 
passes through the intestinal membrane into the blood, as fast as the 
solution takes place — nut remuining long eoimgb to irritate. We may 
diminish the irritation produced by the nubliinata by makini; it inte a 
firm pill with wimc iirunuiv matter. This pill will take some lime to 
dissolve; and thus the irritation pniduoed by the whole dose of subli- 
mate acting 00 the mucous Hurl'aoe at onoe will be escaped. Miathe pro- 
poses to imitate the natural couditi'inn nf absiirption by precipitating the 
sublimate with white-"f'e);g, and dissolving this albuminate with chlo- 
ride of sodium. But the albuminate, if given alone, is grafluully dissolved, 
at lenot in part, in Ihe inteitine, and thus whi(«-of-egg can hardly be 
considered an antidote to corrosive sublimate in coses of poisoning, ex- 
cept where the product of its nnion with the mercurial is rapidly and. 
25 
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voinpletelj eliminated bj vomiting. Before quitting this Bubject, I mij 
touch on one more (mint connected vFith the therapDutic hiator; of corro- 
sive Hublimate. I conceive that the reaaon vihy it so seldom prodacGi 
sBliTAtion te simply that it i» udministered in such nmall doeea on hccodhI 
of its irritant action. When the usual action of mercury on the ejuoia 
IH produced by pufiliing thin remedy to a suScieat extent, saliration UCms 
place H9 one symptviu <if that operatioD. Not that I would recoiameDd 
the use of larger doRes, for it is seldom at all necessary to induce wliTfr 
tion in those coses where the sublimate is most used — i'. e. in BeeondatJ 
syphilis, and itt chronic diseemes. 

As to the doses and mode of administratioD of the mercurials in eos- 
mun use, I may maku two remurks : — Firstly, that very muuh smaller 
duees of calomel and blue-pill, than such as are usually givi^n will prO' 
duce much the same cSectH, because sufGoieat to exhouAt the solvent 
pnwer of the system. Thus Dr. Law ha* shnwo that one-twelfth of ft 
graiu of blue-pill given every hour for twenty-four hours will produce m 
salivation, Then, as to the particular mo<le of fpving these modiaiiiM, 
1 believe that the result on thesyalem isjusttlte same eventually, whelhar 
we rub in the ointment, give the medicines by the mouth, or cause faniM 
of calomel or the oiyde t« be absorbed by the cutaneous or pulmoakiy 
macoue surface. The difference seems to be this : the effect of merouriftl 
ointment, rightly applied, is most constant : that of ralumel and blne-fuU 
internally, more voriahle; that of the fumigation, the most variable of aI). 
Surgeons will be guided io tlieir selection by their experienue of puUen- 
lar cases, or claxses of cases. 

In many old histories of syphilis, it is too paiofully apparent l« 
that a large part at least of the recorded symptoms was due to the 
mous amounts of mercury given. This practice generally arose from 
notion that the elimination of the morbid poison depended solely on I)M' 
continuance and degree of salivation. A practice also beooming Ims, 
usual, and, as I think, for many reasons, properly so, is llie uonstsiitH 
combination of a mercurial with opium. Many of the recorded elfeota ofj 
these two in fevers, etc., are probably attributable to the opium ftloni 
the calomel which accompanied it not being easily absorlied in 
esses : and in syphilis, when there is already salivation, or when 
difficult tu produce it, the ciimbinatioD of calomel with opium is 
gerous. By it the mineral poison is concentrated in the blood, and tdnr-' 
dored from being eliDtinaled. By this the various so-called luercariali 
dieeoses nay be caused ; or a tremendous determination towards the n^, 
gion of the salivary glands may lead to results of a still more dDiigeroi»| 
kind. 

Theorem 2. — Merniri/ dUiuttgraUf or dteompntt* the blond, and I 
KoaUi the body. — This is the systematio action of mercury, on whiob 
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nmA atoMB eannot pnsiiibl; be laid. Dr. Wrigbt has aDal3^ed the blood 
of piitient!! under monurial actiiin. It in materiallj' changed. It con- 
tuins more (cater, nnd is more prone Ui putrefaction, than healthy blood. 
The Gbrine, albumen, and red f;lobulM, are (ilininj^hed iu amount, and 
a very fetid fatty mnttor U present in large <]tuiitity. The fallowing !• 
an average of three aoalvBeti of hinod from men under mercurial influ- 
ence .—Water, 827-ti: Gbrine, 2-4: albumen, 5T'2 : red glubuies. 94-5: 
oil, 4-1 ; fetid fat, soluble in ether, 9-5 ; salu. 3-7 ; loss, 5-1 = ICKK). Mr. 
Smith has obBerved that the blood ooagalateii with difficulty. When m>- - 
abated, it is cupped lud buffed ; but it ia the buffy coat of anagmia, and 
not of inflammatory blood ; the olot appears rotten, and ig easily broken 

The mercurial, then, by some Inscrutable ohemiual power, of whOM 
nature we know nothing, ia able tij decompiiae the blood ; by some destrao- 
tive agency, it deprivesitof one third of its fihrine, one-seventh of its albu- 
men, one sixth or more of its globules, and at the saine time toads it wiih 
• fetid matter, the product of decumpusiUun. Such power is puBsessed by 
few otber medicines, and certainly exerted by none in the eaoie degree aa 
by mercury. It is an agent of terrible actiTity, and we may well be 
how we handle it 
By this artificial diatase that it produces, it may cause, when poshed 
excess, various constitutional disorders of a very serious kind. Aa 
which impoveriHh the blo">d drive it to the tisauea for it« replenish- 
ment, and thus give work fur the sbsorbenu, so mercury wastes the 
fmme, raunes the body tv become thin and feeble, the face pallid, and 
diminishes the nervous energy. It may also excite Che febrile or typhoid 
condition called "mercurial erethism," or a disease of the skin of a sqoai- 
moua or edematous character, as the " hydrargyria," described by Alley 
in 1H04. To remedy these disorders, which are produced by retention 
of mercury in the bloixl, He should employ eliminativea, espeoially saline 
purgeii. During the action of mercury, the system is, as it were, diii- 
armed. and thus mnre exposed U> the action of various Irritating OHUsee, 
a* cold, which produce a low kind of inflammation, especially of tht 
mucous surfnc««. The patient muat for this rcuAon be kept wann and 
quiet during its operation. 

Theorem 3. — Mfreury it ultimaUty fxcrtUd. Jt pasaet out by tome 
^.fftandt more than by olhert, inrrciuiiv/ leerttion. Iioth healthy and morbid.— 
' ~ " may be the amount of the metal alisorbed, it is oji active poiMi 

tbe UUknI. It cannot remain there — die t^t«m strives to rejeM I 
<it is accordingly excreted, still in a soluble form, by means of voriool 1 
ids. A necessary condition of ita excretion Is, that it should 
lived by tbe fluid which puee* through tbe glandular apparalaai 
lorj, u U exists ia tbe blood, ^peare to be soluble tu some ext 
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ia muBt uf Ihe Datursl iteoretioDB, While pnRoiag into ihetn, ii 
their amount, according U) the gi-neml rule of eliminativQ medicinee. Il 
is cathartic, it hn« heeo detected in the ficcnl eracualiDn after rubbing 
in mercurial ointiufiil. It is chnlagogue. and has been diacoverod in 
the bile of digs tn whir.'fa ii bad been udminiKtcrod, b; Buchheii 
diuretic', and bati been fuund in the utinij, in spiM of the notion uf Mup- 
ray that the phosphoric acid in that BVcretioD is iDeumpatiblo wttli iL 
It iDcrea«es tbe secretion of the ekin; and on administering a eoume of 
gulphor after one of mercury, black iiulpburet of raercnrr ^*^ f"nn«d 01 
the Hurfaac of the txidy. It increOBef the saliva, hut dues not do this 
until a considerable amount bos become colleuted in tbe blood. When 
the ckin cannot parry off the poison in sufficient quantity — when tlw 
solvent power of the urine is exhausted — when tbe Ifowel is preveotrd bj 
opium from eliminating the mercury, then, as a last resource, tbe mB- 
vnry glands step in, aud in tbe saliva the metal Gnila an exit. This synip- 
Inm, therefore, on the terrible deTelopmeut of which that may nwult &ns 
the over-administration of mercury I will not now enlarge — this •ymptm 
is a sign that [he constitution is saturated with the remedy, and any great 
increase in the degree of salivation should warn us to discontinue iL 
For it is to be observed that the salivation in not intended to onre Aa 
system of the previous disease, but simply ta cure the cysrem of the 
mercury. The metal has been found in tbe saliva by Lebmann. 

When given in small nmount, tbe mercury acts most ud the aecreljgtie 
of the liver and the intestinal canal. The reason why it acta apuii the 
latter is Himple. Mercury not only augments healthy, but cauaes morbid 
secretion. The nitrogenous elements of the blood which it dettruys ooih 
not remain in the system, any more than the mercury Itself. Decom- 
posing matter is a poison in the body of a living animal. To the inleetinol 
glands is ordinarily allotte<i the function of evaouating matters in a state 
of active decomposition. These are increased in amount by tbe exhibition 
of mercury. Even from a small dose of this the faeces ocituiro a pecu- 
liarly graveolent and altogether unnatural character, and contain con- 
siderable quantities of sulphuretted hydrogen gas and hydrosulphati^ of 
amuonia. — ultimate pruiluots uf organic deconi position, which are said 
by Liebig to be un discoverable in hi'althy fn^ces, Thene substances doubt- 
leas result from the action of mercury on the blood, into which it has 
passed from the upper or absorbent portion of the bowel, and from which 
it is evacuated in their company by means of the lower or eliminating 
portion — the ileum and large intestine. But when the intestinal eecre- 
tion is repressed by opium, or more work is thrown on tbe bowel tli*i it 
can perform, these noxious matters, too. pass into the saliva, and odd a 
most nauseous savour to tbe metallic titsti^ uf the mercury. 

Children and old persons are both salivated with difficulty. Dr.Ornvea 
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:ribeR this to the non-davelopratfni of the parntjd gUnds in the former, 
and Uieir ahraakeD state in the latter. Miaihe attribulca It to the deG- 
cinncj nf chloridoB in their cecrelions, and etales that they can eaaily be 

iDght under the influence uf merourj if curroBive sublimate be admi- 
■ed instead of calomel. 



i 



We hiive next to consider the therapeutic operations of 
Mercury. It is Haematic and Elimloative. 

1. As Hitm.itic meJicines, Mercurials have a double action. 
Thej counteract inflammation in general, and the poison of 
Syphilis in particular. They thus belong to the first and 
second orders of Cataljtics. Mercury is Antiphlogistic and 
Antisyphilitic. 

Mercury deteriorates the blood, diminishing in it the amount 
of fibrine and corpuscles. As an anti-inflammatory agent, 
it may be thus compared with Antimony and Blood-let- 
ting. The immediate effect of Blood-letting is mechani- 
cal; that of Antimony, nprvous; that of Mercury, hiematic. 
Blood-lettiog weakens the force of the heart by diminishing 
the pressure on the vessels; Antimony diminishes the pres- 
sure on the vessels by weakening the force of the heart; and 
Mercury does both of these things by impoverishing the 
blood. Thus all of them favour absorption, and counteract 
effusion ; but, from its nature, the action of Mercury is slower 
than that of the others, and for the same reason more lasting. 
To produce this action on the blood, the Mercurial should be 
continued until some effect on the mouth is perceived, hut not 
so as to cause copious salivation. Thts symptom is a sign 
that the blood is sufficiently saturated with the medicine. 
This point will be sooner reached if the Mercury be conjoined 
with Opium,* so as to prevent it from passing out directly by 
the bowels. Any ill result is less likely to occur if the patient 

kept warm and quiet while nnder the influence of the me- 



the conbination of Mercury with Opium Bhould not be penevered ia 
too greal an extent. Bj' preventing tlie paslage of the mRtal by the bowels, 
it causes it to determine to the suliTiLry glimds. By this eioessive and dange- 
rous saliTaliOD, eifoliatioa of ibe jaw, etc., may be produced. 
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dicine. On account of the durable and effectual nature of 
its action, Mercury is of great use in preventing the proc«SB 
of effusion, and in causing the absorption of effused products. 
It is thus employed with advantage in Pleurisy, and in other 
membraneous inflainmations. Next to these, it is moat uaeful 
in inflammations of the liver and brain. It is inferior to An- 
timony in Fevers and rapid inflammations, because slower in 
operation, and without any direct action on the nervoua sys- 
tem. Antimony arreais inflammation by reducing th« pulse; 
Mercury reduces the pulse by arresting inflammation. 

In cases of primary Syphilis, Mercury is by far the best 
medicine with which we are acquainted. It is generally used 
in all eases except where there is deep-rooted scrofula, or 
marked debility, or a sloughing and irregular condition of the 
primary sore, {th. Pereira.) It should always be given is 
Iritis. In Periostitis, and secondary eruptions, Iodide of FiH 
tasaium is generally preferable. 

In dividing ander three chief heailfl tlie caccs of sjphilia which mftj 
occur in a coustitutioa not previouBly under the iafluence of the poiaoo, 
I am only expreHsIng a view of the subject which I believe to be conunon 
at the present day. 

A fresh sore results from venereal infection. During four tii five days 
the innouulateil poison must work in the tissues ab>iut the surfai^c of this 
sore, before It can bo sufficiently eUboraled to affect the general system 
through the bluoil. If, during this time, the sore sloughs, then the poison 
is destroyed and sloughed away before it is ripe. If we produce thin efiWt 
by caustics, being sure that we are in time, the aame oocura. Thou we 
need not, I think, administer raeroury. 

In a Mcond class of oases the wire ulcerates. Ila edges are rnagh and 
jagged. It has not sloughed away ; but the poison, having ripened, ba* 
passed nlimg the absorbenls to the glands in the groin. These swell 
and suppurate, and with the pus the poi^in is discharged : it doM DOl 
further affect the system, In such a case, we need not. I think, adnit- 
nieter mercury. 

In the third rase, the inflammation on the surf^e of the sore is of tbo 
adheaivu kind. The edge*< are raised, the surface ie somewhat aupp«d. 
The whole has a horny feel. There is little irriUlion ; no sloughing. It 
is the chancre of Uunter and Carmichael, more or leu marked. W« wUt 
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suppose tbst Che period of ripening has, parsed. Tbe poison now infeots 
the blund ; it does not etop at (he glanilH or inflame them. It pneeea 
Btraii^ht into tbe ejetem at large, and a rash daclures that thu conatitutioD 
ia affecteil. When a chanure of tbiii kind is destroyed by nitric acid, or 
some other caaetic, then all maj go well ; but when it has had time to 
mature, then. 1 think, we shoitid administer mercury. We must intro- 
dnce the only medicine of which we are thoroughly oonvioced that it 

Eweeses the power of efficiently striving with the enemy who by eiibtle 
ADS has now effected an entrance within our atronghuld. 
Tho blood-operation of Mercury, by which it is enabled to 
unteract morbid procesaea, ia involved in oonsideritble ob- 
irity. The same must bo said of all Catalytic luedicines. 
Ur, Billing {Principles of Medicine, p. 73) is of opinion that 
Mercury acts by contracting the capillary vessels. I have 
already stated my reasons for dissenting from thia notion 
(p. 194.) The same author denies tht specific action of Mer- 
cury in SyphiliB, But if we otily admit that there is no other 
medicine that will cure primary Syphilis so well as Mercury, 
we cannot then surely deny that its action in that disorder ia 
of a special nature. He eonaidera it to be neither stimulant 
nor sedative, — but tonic. {Op. cit. p. 101.) No one of iheae 
terms appears to me to be strictly applicable, but perhaps the 
last is the best of the three. 

A perfect host of theories have at rarioiis times !)aen brout^ht forward 

I U) tbe special action of mercury in syphilie, and Its inHuence over 

r disorders. When first proposed by Paracelsus and the chemic 

diool, it was considered that mercury acted by supplying a compuneat 

o the human boily. The disciples of this man were tiild that the 

l)dy itself consisted of salt, sulphur, and mercury; that any of these three, 

nhen in relative excess, was capable of causin;; disease. Mercury, beinK 

lolatile, produced tremors, moriificatioiifi, mndness, and delitiuui. Sul- 

r caused fevers and phlegmons. Salt generated stitne, gravel, gout 

d colic. A deficiency in mercury being the cause of eyphilia, was one 

n why the remedy was given to counteract it. 

t The first exposition of the mucihanicul theory of the action of mercury, 

nimouly attributed to Boerhaave. and which held its ground for eo long 

9 after him, is to he found, i\% far as I know, in the treatise, " De 

aria," of Job. Dettinger, in lt>5X. He ascribed die effects of mer- 
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I'urj to the penelrntivo power j.-rissessed by its globules. '■Ocourrent in 
argeoto vivo vis penetrativa, sepftrnliva, et wundificativB, tam in metalli* 
quom in animatibus, unde istil non mhtm corpora maximc dura pcDetrat, 
ned etiam por oh eibibitum ni>nnuiK|Uaju sAirXwi iiaiara,ia9t!ruf c«nietD. 
peDetr3a3e, perque extoriurie corporis meatus ruroufl excipleee." (p. 6.) 
The notion of BoerhnsTe was of a moro ai^btle kind. " If niercurf," he 
said, " i» mixed with other liquids, and a motiou impressed on both of 
them from the same cause, (he tnen^ury will be carried much more 
Bwiftly, and will keep its motion longer than the other liquid*, where- 
fore its particles intpiDging on the lesti moved particles of the fluidd, will 
penetrate, divide, and conininute ihem by a certain force arising Irom 
the CKceas of its velocity, and will impress a greater motion upon thcw." 
He suppoaed that in this manner the lymph colleutipg in the emaUei 
vesHela was broken up and dispersed. Drs. Pttcaim, Perry, and Mead. 
in Rtigland, adopted a sinitlar notion, supposing that the particles of 
matter which constitutt^ diseiuie wore broken by the weight and friotion 
of the heavy globules of mercury. The determination of mercury W- 
wanls the salivary glnnde was aIbo mechouicnlly explained. The impe- 
tus ^ven to the weighty metal bj the action of the heart was so grcitt 
that it was carried along the carotids upward!- in the direction of those 
glands rather than ro other parts of the body. Another mechanical nu- 
tion which came nearer to the truth was, that mercury in transnding 
outwards through the pores of the skin, eliminated tiie venereal poison 
by pUHhinic it before it. Vincent Brest conceived thAl this metal antan- 
gled and absorbed the syphilitic virus in much the same maimer a» a 
sponge does water. 

At a later period, when the mechauical school bod declined, and the 
thfiries of Sydenham and the humnrnllsts came int<i vcguc. it was sup- 
posed by many that the poison was cast out of the system by meana of 
the salivary secretion. This mistake coupled with the overlooking of 
other means of elimination, led to the most fatal errors in practice. 
A symptom at all times inconvenient, and which should act as a warning 
of the ci>mplele saturation of the system with mercury, was pushed to an 
extent which became dangerous, or even destructive. 

The theory of the cure of syphilis propounded by John Hunter, and 
maintained by many since his time, is, that two poinons cannot work 
in the system at the «Liine time ; so that when the poison of mercury 
has its way, the poison of syphilis must yield. Now, (his theory ia 
obviously most unreasonable. Without pausing to argue thai two 
morbid poisons may really co-exist in the system — a fact which is now 
admitted by all pathologist*^ we may simply ask, whether mercury, an 
active agent from without, is a poison in the same sense as syphillsT 
If so, ihen arsenic and opium are so also. But cannot a man who ia 



r the infliien*r{ 
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of mercury be poisoned by arsenic or by opii 
ID. TbcD two poisons con exiat in the syetetn at 



the 



Mauj writers at the prepent dnj spoak of mercury an a Bperific, and 
teem to cooHider that it neutralizes syphiliB much in the same way aa an 
acid does an nlliali. Indeed, thJH rery eumparison has been applied to the 
ease. But it cannot be appropriate except in an extremely metaphorical 
tense. As aa expression of anything in the shape of a fact — ae we know 
nothing »f the nature of the poison of syphilis^ — it mu^t be worthless. 
With an acid and an allcali the neutrati^at'On is mutual ; but if mercury 
neutralizes syphilis, it is certain that syphilis does not neutralize mercury. 
The racial is a poison trhile it remains in the system, and must leave it 
before health can be reHsstablished. The parallel, therefore, fails. In a 

Ietlict sense, it is probable that no morbid poison can be neutralised. It 
pay be destroyed, or got rid of by evacuation. 
I It is clear that Slercury has the power of destroying or 
lounteracting the lethal influence of certain blood -poison a, 
fespeciallj that of Syphilis. We hiive also seen that this metal 
in some manner destroys a part of the solids of the hlood, and 
eliminates them from the system in an altered or decomposed 
form. Now Syphilis itself also decomposes and deteriorates 
the blood. It seems to me that the only way in which we can 
give a consistent explanation whieh shall dovetail and recon- 
cile these various phenomena, is to suppose that the metallic 
agent, when given in Syphilis, first of all exerts its destructive 
energy upon the infected particles of the blood, which may 
be supposed to bo already prone to decomposition. Like the 
caustic which destroys the tissue that has been bitten by a 
rabid dog, and prevents the fermentation of the virus which 
would else result in Hydrophobia and death, — but in a far less _ 
obvious manner, — the Mercury may assail the Syphilitic poi- 
son, and the parts of the blood upon which it has exerted its 
action, and by destroying them and it together, and sweeping 
them away in company with itself by the glandular outlets of 
the body, may prevent any further working of this morbific 
element on the system. ( Vide p. 214.) 

2. Mercury, being unnatural to the blood, passes at length 
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out of till' flystcm tiiroiij;)) tliu glnnds, iind acta aa an Eiiuin»- 
tivc. Like Antimony, it tends to increase all the secretions in 
the boJj, But whoreiia Antimony acts especially on the eecre- 
tioiis of tlio skin nml pulmonary membrane, Mercury tends 
particularly to excite the funcliona of the liver and bowels, 
being Cathartic and Oholagogue. When its action has pr»> 
ooeded to such a point that the system is thoroughly infected 
with it, it acta as a Sialagogue, Of its true eliminative ac- 
tion we have hettcr proof than has yet been obtaineil in the 
case of Antimony ; for Mercury has been found to pass into 
the alvine exorftions, and into the saliva, hy M. Lehniann: 
and discovered in the bile of dogs to nhich it had been ad- 
ministered, by M. Buchheim. 

For tht< purpttsti of acting upon the liver and bowels, M«r 
curials nr^' fnquentty \iitvA in disonlered digestion and cams 
of hepatic derangement. In Intermittent disorders, DcMlitj, 
ti»ut, Kheumitlism, and Scrofula, small doses of Mcrciiry are 
otWa of service. I have endeavoured to show (p. 1T3) that 
in these cii^es they m»y prove indirectly tonic, by restoring to 
Uio system some of the wanting elements of bile, which are 
DOrmally secreted by the liver for the purpose of being re- 
abaorbed into the system. In such cases we most by no meana 
combine it with opium. This combinaiion may be suitable in 
soiue peculiar cases of local inflammation ; but it often bindot 
the proper aetion of Mercury instead of promoting iu and 
checks the elimiualion which is attended with such udvanta^. 

In incipient aud chronic cases of Scrofula, constunpttoo, 
and mi,'scuteric disease, it is possible that Mercurials may ad 
yet in another way. They no doubt stimulate the formadoo 
of th« Taner^atie secretion, which i» similar tn nature to the 
salivik By tlotng so they may assist the absorption of the 
fotty matters of the food in the case of thin and emaciatad 
subjects, in whom it is probable that the functioD of this gluid 
» fr«>queutly impaired. \ t'idf p. 36l>.) 

Mercury assists the operation of all other medicines wInA 
act ttpou the secretions. In case<s of hepatic dropsy ii htift 



MBRCCRT. 895 

the action of Diuretics, and tends to remove the cause of the 
congestion, by stimulating the function of the liver. 

Some have, without suflScient reason, assumed Calomel to 
be a Sedative when given in large doses. To act in this way, 
very large doses have been recommended and given in fever 
and malignant cholera. Calomel is naturally an insoluble 
substance ; and in these cases the function of absorption is at 
the very lowest ebb ; so that it is probable that the large doses 
are often left unabsorbed, and pass out of the bowels very 
much as they entered, producing scarcely any more effect than 
so much chalk mixture. 

» 

Were we to beliere all that has been said abcjut this dmg, we iiboold 
weleome in il a core for all the ills thai afflict haroanitj, the Teritable 
panacea of the old dreamers. Unfortnnatelj we cann'^nt do this. Bat it 
is an agent of wondroas properties, a remed j of vast and Taried power ; 
perhaps, altogether, the mo^t nsefol in oar Pharmaeoporia. It is the werj 
prince of that class of remedies, anfortanatelj too few, that are cap*hle 
of entering the sjstera, of grappling with a diiease in the bloody and of 
eoming cJT rictorioos in the straggle. 

Patting aside for the monent its ose in the pbl^masiae and in thwfmm 
disease, were it onlj fvr iu power in sjphilis, it would be of the oowmc 
▼afaie to as. The sjpfailitie yrnafm is erjsneeted in «o»e uumi^er or o<lMer 
with aboot half the diMMes iA uywns. Is it likel j to die o«t Z F^jedjee, 
on being asked tbis ^oestiMi, replied with natAher — Are sma Utiwmim^ 
tired in tbe pevsoit of yUasum ? The great aMrml eker of o«r todel 
sjsieai. in npite of all tbe nMfjru 'A pbilaaftbr>piMs and \tpsAaamn»^ m 
bard] T likctl j vy Utr besJed 40 lrjm% a* mee eoaitisae in ibcir pneacait 
of nn&dL 



I 



X«r«gv«r« xt m mtuL imA I dkaalc wiib a bar niafm ef vtmMk. ibet wf^hi^a 
i» «▼<«& jBiuunijr IVA» (Ml m L/m4Am. U h w^ Huim Vv 4v wiiK mmut 
wsmi^ 4i<ki»t;. -iv .Mft iM^ ^^ ««IiiHM«e w^tm^m wsA wiSt& w* ww mauul 
ai|9tUMft XI itfuf -^iHTtnt^ vir ioLpu^ T Tut mtfimt w« ta^vm uf 'j» 0fa£ 
nvsititR. v/ Xi^ tM«iK««; ^nfSM^jfom^^ vf «» aanAVfUBivn laiC v^ioMonot to. s^ 
«nm<ni. t>uiJ i^ tUt <^tmn4««!lii:i^ iKt7«ii&Hpfai3 t«a«6aiiixitt uf 1^ ^sTHTJinit 

irtti: Mil m^ ##NM iM » Xim ^4 mtimnjrmm and d 
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ment on disease and remedy lies oar best and wisest coarse; and so long 
as we steadfastly parsoe this widening path, so long at least we physicians 
can say, that at the bottom of oar box of Pandora there lies a Hope which 
is not yet flown. 



IODINE. 

Class I. Dir. II. Ord. II. Asttistphilitica. 
Class I. DiT. II. Ord. III. AurructorcLosA. 

The readiest and best way of obtaiiiing the beneficial efiect« 
of Iodine is by the use of Iodide of Potassium. This is a very 
soluble salt. The peculiar virtues of Iodine are not impaired, 
but rather improved, by its chemical combination with the 
alkali. And when we administer the Iodine itself, as in the 
tincture, there is no doubt that after entry into the blood it 
combines with some alkaline base. 

In thas combining with an alkali, — mppoee it to be Soda, — it forms 
an Iodide of Sodiom. along with an lodate of Soda. Thas we hare 
dcmiething more than an Iodide, The lodate is more irritant, and is apt 
to produce gastric pains. The^ may be caased by the oommereial Io- 
dide of Potassium, when, as is frequently the case, that salt contains an 
lodate of Potaj^h. \Ltrt^.] 

If the use of Lviine be continued for some time, it has the 
effect of impoverishing the blood. It sometimes produces a 
vesicular eruption on the skin, and causes a considerable de- 
gree of irritation of the mucous membrane of the nose and 
eves. — ^with some fever. 

The preparation? of Iodine exert in the blood some special 
actions of a Catalvtic kind, bv virtue of which thev are ena- 
bled to counteract the morbid action? of secondary Syphilis 
and of Scrofula, L^line is not, like Mercury, a general Anti- 
phlogistic : but it is a stimulator of the function of alisorptaon. 
as are all the medicines that tend to impoverish the blood. 
Such meilicincjs when their action is pushed to an extreme, 

mav. bv destrovinir the albumen and fibrine of the blood,* 

. . . «i- 

^ ~ Iodine is oae of the most enei^pKk of tibe ciasi of FloMifiirta." 
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cause it to repair for its renovation, by means of the absorbent 
system, to the very tissues themselves. This action, in causing 
absorption, can be no explanation of the blood-operations for 
which Iodine is employed ; for these are peculiar to it alone ; 
whereas the other property is shared by other remedies. But 
this absorbefacient action has doubtless been much exagge> 
rated. By its action in neutralizing poisons in the blood it 
is able to disperse any tumours that have a scrofulous or 
syphilitic origin. But it has been used to cause the disappear- 
ance of growths that have no such origin, — and with very in- 
different or negative success. Mr. Fergusson states that he 
has never in one single instance seen an organized adventitious 
growth removed by its means. {Manual of Practical Surgery y 
p. 169.) I doubt myself whether Iodine could possibly cause 
the absorption of any swelling unconnected with these ca- 
chexies, or of any gland or part in a healthy state, without 
at the same time bringing the patient to death's door by the 
impoverishment of the blood which it must produce. 

Iodine is an Antisyphilitic. But this term is not appli- 
cable to it in exactly the same sense as to Mercury. Its use 
is confined to the later symptoms, — to Periostitis ; and the late 
eruptions, as Bupia. Sometimes it even fails in these. This 
is generally when the primary disorder has not been met by 
Mercury. Some preparation of Mercury should then be ad- 
ministered for awhile ; and the Iodide of Potassium may be 
given afterwards. Thus the disorder which is controlled by 
the latter medicine is so modified as to be something quite 
distinct from the primary Syphilis. The great discovery of 
the use of the compounds of Iodine in secondary Syphilis was 
made by Dr. Williams, and announced by him in a paper read 
before the College of Physicians in 1834. 

The same medicine is an Antiscrofulic. It is applicable 
in all the forms of Scrofula, and in Goitre. Possibly it acts 
differently in such cases ; but it is certain that there is often, 
in cases of confirmed Syphilis, a cachexy similar to that pro- 
duced by Scrofula. In either disorder, when this cachexy ia 
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confirmed. Mercury is moet objectionable. On the contrary, 
in primary Sypbilis. and even in incipient Scrofula, Mercury 
may be used. 

Ah Iodine is a cure for Goitre, some have aecribed thin affection to 
the use uf water which dues not contain Iwline. But 1 do not think 
there it> anj ground fcir this idea. Thie unpleasant dcfurmity is comiDOa 
in aouie Suuth districts or England, in the inmediato neighbourhood ot 
the water of the ocean. Raio-water ha» been found by reoeut aualfHC 
to ooMnin Iodine, and tliere nro but few springs and rivers which are 
not partly supplied from this source. Tlie Goitre and CretiniKm of the 
Alps is Tulj^lj ascribed to tlte drinking of tiuito mUer distilling froiB 
the glaciers. Some find fault with its coldness. Some object to it that 
it does not contain Iodine. This is to be doubted; but. if true, it would 
probably be a matter of no importance. On the otbcr hand, the old phy- 
aiciaoa, as Dr. Mead in 1702, alleged a superabundance of calcarMug 
salts in this water. A simple observation of such matters as pasa boRm 
the ey«B of every tourist is sufficient tu demonstrate that the «aoio loatef 
in noways in fault. In the upper and more airy part tif the valley of the 
Rhone, 1 observed that scarce any of the inhabitants were afflicted with 
Qottre or Cretinism ; but they are the nearest to the great glacier fruin 
which the river takes its rise. Far away from this, at Martigny, at the 
lower part of the same valte;, these diseases abound ; so do tliey in the 
beautiful Val D'Aosta; but these situations are confined and low, and 
penetrated by no direct current of air, on account of the mountains by 
which they are surrounded on all sides. The contrary being the case at 
Chamouni. the inhabilanta uf that village are healthy : for though liviog 
at the foot of Mont Bknc. and deriving their water from the melting of 
iu glaciers, their situation is airy and salubrious. 

Like all potent remedies, Iodine requires to be curefully 
used. It is sufGuient to give it in small doses. If given in 
targe doses, and too long continued, it causes a deterioration 
of the blood, followed by an emaciation of the whole frame. 
So vigorously was this medicine used by the Swiss practi- 
tioners after its first discovery, tbat serious consequences, w 
the absorption of the mammae or the testes of healthy indi- 
viduals, are said to have ensued in several cases. By these 
mishaps their faith in its utility was much shaken. But M. 
Mugeudie states that he has never known such a thing to 
occur ; and M. Lugo), tiie must devoted und enttmsiastis ttf 
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all the advocates of Iodine, has observed that scrofulous pa- 
tients frequently become fattened during its employment. In 
fact, such results as those above stated can only take place 
when the remedy is unwisely and most incautiously employed. 

The therapeutic actions of Iodine have been ascribed by 
Dr. billing to a contraction of the capillary vessels ; by Dr. 
Pereira, to a liquefaction of the blood ; by others, to a direct 
stimulation of the absorbent system. It probably counteracts 
morbid operations in some way that we do not understand. 
It is one of those medicines which tend to increase, secretion 
in general. It appears to act most upon the urine, but is not 
a powerful Eliminative. It has been chemically discovered 
in the blood, urine, and sweat ; as also in the saliva, tears and 
nasal mucus, which secretions are apt to be increased in quan- 
tity during its action. 

The Iodide of Potassium should be cautiously administered 
to excitable patients, as it sometimes acts as an irritant. When 
the stomach is irritable, it should be given after meals, and the 
dose considerably diluted with water. 

A bronchocele, to be benefited by Iodine, should consist of 
a simple enlargement of the gland, not of very long standing, 
nor painful to the touch. All scrofulous affections, whether 
of the glands, joints, liver, or other parts, are more or less 
benefited by the use of Iodine. Iodine has been used in 
simple enlargement and induration of various organs, particu- 
larly the uterus. Dr. A. T. Thomson speaks highly of its effi- 
cacy in ovarian dropsy. But, as I have just stated, it is my 
opinion that in cases unconnected with Scrofula or Syphilis we 
can place little or no reliance on this medicine. 

It is probable that Chlorine, Bromine, and their compounds, 
closely resemble the preparations of Iodine in their therapeutic 
operations. 
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COLCHICUM. 
Class I, Div, 11. Ord. IV. AiiTiARTRniTirA. 
Class 11. DiT. III. Ord. I. Sedaktia Gen kali*. 
Class ]V. Ord. III. CAtHAHiiCA. 

The majority of medicines that affect the blood permaDentlv 
belong to the mineral kingdom, while most of tliose that 
powerfully imprese the nerves are derived from vegetables. 
But to the rule that Hsematic medicines are of mineral origin, 
we have already found one important exception in the case of 
Quinine and Tonics. Colcliicum appears to be another instuiDe 
of the kind. The great and obvious use of this remedy is that 
action in the blood which above is classed first, t. e. its infln- 
ence in the counteraction of goaty disorders. We have already 
considered at some length (p. 229) a number of Antiarthriuc 
medicines that seem to act in a chemical manner. Colchioum 
ia not one of these. It is a General Sedative, and a Cathartic; 
in large doses, an irritant poison. It seems abo to increase the 
amount of other secretions, particnlarly the urine and the bile. 
But it is used beneficially in Gout ; and It is assumed that in 
the cure of this disorder it exerts an action in the blood, inas- 
much as its remedial operation appears to be independent of 
its nervous and glandular actions. This hiematic action canst 
be of the Catalytic kind, and may probably consist in the ex- 
ertion of a special influence over the erring assimilatiTe pro- 
cesses, which tends to resolve them into a right direction. 

But it should be observed that at least three other explaiui- 
tiona of the action of this remedy have been proposed, each of 
which is possessed of a degree of plausibility. 

Some have ascribed its efficacy to the union of a cathartic 
with a sedative effect, and have even sabstitiiied for it s con- 
biaation of Opium with a drastic purgative. Tbwe who adopt 
this view of iis action aver that Colohicum acts best wbea it 
purges freely. But though Purgatives are ofieo of ttse in 
gouty disorders, it is generally found ibat Colchicom operates 
most favourably when given iu too ^mall a dose to prodtice 
any purging. 
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Colchicum Btimulatee the function of the liver, which ia 

genernllj deranged in gouty disorderB, Mercury, which also 
promotes the secretion of bile, is in this way useful in Gout. 
It seems that the formation of this secretion is in some man- 
ner essential to the integrity of those blood-processes which 
are disturbed in arthritic diseases. It might therefore be 
supposed that Colchicum too acted as a Cholagogue. But it 
is not clear that it increases the secretion of bile in any verv 
marked degree. 

Thirdly, it is affirmed by some that this medicine is of nse 
in eliminating uric acid from the blood, this product being 
supposed to accumulate in the system before the paroxysm of 
Gout. It is said that under the action of Coluhieum the 
natural amount of this substance in the urine is much in- 
creased. This would be an important fact if it were certainly 
proved. But it does not seem to be so ; indeed Jt would seem 
that the phenomenon referred to, in the cases where it was 
observed, must have been a symptom of the disorder, rather 
than of the treatment.* 

Colchicum is more or less applicable in the gouty forms of 
Rheumatism, in Lithiasis, and in acid dyspepsia, but it is 
most efficient in the simple gouty paroxysm. 

There are several objections to the indiscriminate use of 
ledy. Some have observed that though it cures for a 
me the gouty attack, it causes the next assault of the dis- 
e to recur more quickly than it would otherwise have done. 

I Etatement of lbs augmeDlciI extrtion of Dric »cid wu made bj 
Oh«Iius of Ueidelburg. It was disputed b? Dr. Oravca o( Dablia; and Dr. 
Pcreira nol only denied it, but thought it likely tliut Colchicum would rather 
ditnioish ibBD intr«Hse tbig cicretion, (Materia Medica, 3rd edition, p. lOBI.) 
Tbe origioHl Glnlenieat, thongh probablj an error, baa been repeated b; monj 
%g b; Dr. Puris. {FhnTmaeologia, Sib edit. p. 342.) Dr. Mnclagaa states that, 
Colcbicum also iticreaaeB the elimination of Treo, a statement that will per. 
baps share the same fate bb the preeediog. But on this ground he racomraenda 
it for use ia Brigbt'a disease. {Monthly Jottmal, iaa. IB5I, p 30.) It baa 
already been given in dropsy by StOrck ; seeming to act as a purgative and 
dioretiu. 
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The dose also certainly requires to he considerably increased 
on each unccessive occasion. Sometimes this medicine pro- 
duces a great depression of the spirits. Dr. Todd believes 
that Colchicuni has often a tendency to change the common 
scute form of Gout into an asthenic form which ia less Ame- 
nable to treatment. So that, altogether, it is perhaps a good 
rule to treat the patient mthout Golchicum as long as it cut 
be done with safety, adopting this medicine only as a last 
resource, when other remedies have been tried and failed. 

It ought rarely to be used in Rheumatism. In the asthenic 
form of Gout, or in old chronic cases, when there are chalk- 
stones on the knuckles, Quinine, Stimulants, and Purgatives 
constitute the best treatment. Alkalies, and Mercuriala, may 
prove serviceable in acute cases. 

But it is certain that in many cases of this painful disorder 
Golchicum gives immense relief; and it often seems to be the 
only medicine that is capable of doing so. 



ARSENIC. 
CtaM I. Kv. II. Ord. VI. Antipbriodica. 
ClaM I. Div. 11. Ord. VII. ANTicoMTULaivA. 
Cla«8 I. Div. II. Ord. Vlll. ANnsQiiAkosi. 

This medicine has already been noticed at constderab)*^ 
length in the account of the last three orders of Catalytifi [ 
medicines. It is again noticed here as one of the most rfr I 
markable of those mineral substances that are used to coun- I 
teract blood-disorders. It appears to be capable of exerting I 
no less than three kinds of action in the blood, which oper»-l 
tions result in the counteraction of Periodic disorders. Con- | 
vnlsive diseases, and certain cutaneous eruptions. That o 
of necessity be a various and obscure agency, which is giftedl 
with ihe power of arresting and controlling so great a vuiety I 
of morbid actions. 

We can give no certain explanation of its action, uid c 
only sQppoee that, like Mercury with others, it prob*blj d 
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compoaeB theee poisons, and causes them to be eliminated from 
the system. 

It would seem that Ague and its kindred disordera are 
capable of being combated and cared in two different ways; 
by Restoratifee, snch as Quina, which appear to supply the 
blood with a certain needful material ; or by Catalytics, as 
ArscniouB acid, which operate by antugoniztng a morbid ac- 
tion which is either the cause or tba result of the blood-dis- 
ease. I have given my reasons for ranking Qutna and Tonics 
among Restorative medicines. The following are the principal 
grounds for which Arsenic is included among CatalyticB. It 
is unnatural to the blood, and is at length excreted from tin 
system. It acts as a poison ;* and is able to work out in the 
blood a certain process of its own. It has no sudden action on 
the nervoQB system, like that which is possessed by Neurotic 
medicines. And it is able to counteract a number of disorders, 
as Lepra and Impetigo, which arc assumed to depend upon 
morbid actions in the blood. 

Arsenic has been recommended in Syphilis, but it exerts no 
marked power over that disorder. In Ague it possesses thia 
advantage over Quina, that it may be administered with safety 
during the paroxysm. The ordinary precautions in the ad- 
ministration of the Arsenical solution (Liquor Potasse Arse- 
nitis) have been already enumerated, viz. : that the dose should 
be small at first, and afterwards gradually increased; that aa 

»Won as it produces swelling of the face and eyelids, or irrita- 
tton of the ."tomach, it should be discontinued, or the dose 
nduced; and that it should generally be given on a full eto- 
tnach, as it is then less likely to irritate, 

* Tbia BtBtem^Dt hai been m&de in variouB worlci, that Anenio ma; ba 
CDDSumei! in conaidereble qunntltiea wilL impnnilj' b; those hubituatod to il; 
■nd thnt it ie actuullj eaten )i; the peasantry ig Lower Stjria for the |inrpOH 
of improving Lheir complexion. [Johrulon'i" Chtnitlrj/of Coftnen Life," etc.) 
There ia no proof that such a toleration is possible with anj of the melallio 
poisons, Tbe oulj foundation for these astooisbiDg statements would seem M 
be that men and Komen dwelliag in aguish districts maj' take Arsenic in small 
dotes nitb advantage. 
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AMMONIA. 

Class 1. Dlv. 1. Ord. III. Alkalia. 

ClaSH II. Div. r. Ord, I, Stimclantia Gek 

Class IV. Ord. II. Kxi 

OlftSB IV. Ord. V. : 
This medicine may be taken as the type of simple General 
Stimulants. It teoils to excite the nervous forces generally. 
The remedies of this group are not very potent in their action, 
Ammonia being perbups an powerful as any of them. Alcohol, 
an Inebriant Narcotic, produces at first a greater stimulant 
eS'ect, but its action is followed up by a depression of the n«r- 
TOU8 forces, and an affection of the powers of the mind. Thia 
influence over the intellectual functions is conGnod to the Narco- 
tic division of nerve-medicines, and is not possessed by Ammonia. 
Ammonia is capable of acting chemically aa an alkali in tho 
aystem, and may be used in various cases in which alkaliea 
are wont to be employed; but it is inferior to Potash in such 
disorders, because its affinities are far less powerful than those 
of that alkali. It Is also caustic and irritant when applied 
externally In any form. 

Dr. B. Jones has stated that when given in large doses Am- 
nonia undergoes an oxydation in the system, by which some 
Nitric acid is produced. But the statement haa been since 
called into question by Lehmann and JafTi!, tho latt«r of whom 
has repeated Dr. Jones' experiments, but arrived at a contrary 
result. (Joum. far prakt Chem. June, 1853.) 

According to Dr. B. W. Richardson, the existence of free 
Ammonia in small quantity in healthy blood is tho chief or only 
cause of its alkaline reaction. To the escape of this volatile 
alkali after blood is drawn, and the consequent liberation of 
the fibrine which it held in solution, Dr. Richardson ascribe* 
the phenomenon of the spontaneous coagulation of blood.* 

« AHlts Coopar Prai Eaaj/, On iJu Coofulalion oj tht Blood, 1858, Aa- 
otber w»j of ptnusiblj nccouDting for Ibis plieuDineDOD bad bera pretioiulj 
■DggeiCed by mjseir. Small quunlities of Olucoie exist in (lie blood. The 
aligbt degree of fennentaLiou or puircsceuM ihiii would oniue *(t«r ib« blM4 
ii dravD, might cBQse this GlucoBe to drvdop inlo Lactic odd. Thi* would 
Ibea ueatraliie tbe alkali prejeot, and set free tbe Fibrioe. 
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AamiDistered ioternally in solntion. Ammonia h&s a power 
of qiiickcning the action of the heart, and exciting the circu- 
lation generally. It is therefore particularly useful in the 
common case of Fainting, or threatened Syncope. This stimu- 
lant power is possessed only by the free alkali and its car- 
bonates. And as the secretion of the stomach is acid. Dr. 
Peteira supposes that the free or carbonated- Ammonia become 
neutralized before absorption; that it is therefore unable to 
Mt in the blood except as a salt, and can only operate as » 
Stimulant while in contact with the coat of the stomach. Ita 

luence must then be conducted by the nerves from the sur- 
face of the stomach to the heart. But though the nerves are 
the natural channels of various motor and sensory impressions, 
it is to assume an unprecedented thing to suppose that a me- 
dicinal action can be transmitted by their means to a distant 
port. For this and for other reasons it seems to me to be 
most likely that the solution of Ammonia is absorbed too fast 
in the stomach to he neutraliKed by the gastric juice. Or 
even if it were neutralized before absorption, it would probably 
1>e again set free on entrance into the blood, in which there 
H a slight excess of alkaline matter. Thus Ammonia would 
exist in the blood in a free state, except in those morbid con- 
ditions in which there is a general excess of acid in the system. 
I suppose the same to be the case with Potash, when it is given 
in any quantity. The great diffuaibility of the free Ammonia 
would be an additional reason for its rapid absorption. When 
the gas is inhaled, as in the use of smelling-salts, and applied 
thus to the nasal and pulmonary mucous membranes, it mnet 
pass through to the blood in a free state, for these surfaces do 
not secrete an acid. And yet its effects in this caae are the 
wme aa when it is taken into the stomach, which further ren- 
[ijders it probable that in the latter instance it is absorbed free. 

When there is an excess of acids in the gysteni, AmmoniA 
lay be used aa a Restorative. It diminishes the acid reaction 

the secretions by combining with the acid to form a salt. 

In ordinary conditions, (i. e. when not required in the syi- 
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tern) it hu to be excreted from the blood. Both Ammonift 
uid its salte act as Expectorante and Diaphoretic^ being ex- 
creted QD the macons snrface of the lungs, and on the skin. 
Free Ammonia is a better Expectorant than any of it^ nentnl 
salts. The secretion of sweat contains an acid. The Am- 
monia which passes out on the skin combines with this add. 
Bat on the pnlmonarj surface it is probably excreted free. 
For it h found that the careful inhalation of Ammoniacal gas 
has the same effect in augmenting the raucous secretion as the 
internal use of Ammonia. Ammonia is volatile, and soluble 
in air : and tends for that reason to pass off freely from those 
secreting surfaces which are immediately in contact with the 
atmosphere, (p. 32t).) 

Eiperimeiilers differ on the question ut the presence of Amtnonia in 
th<? breath and perttpiralion. The former is more re&dilj eiamined. 
Richardson ^/>p. rit.) with Viale and Latioi, states that Ammonisi is pre- 
sent In the health; breath. Beuling, on the contrar7, finds that the Am- 
DODiB ia the expired air amuants onlj to one-eighth of the qaantitj in the 
air inspired. {Iitaugiiral Duitrtattou. Oietien, 1854.) But this Amnio- 
nia in the breath, an indei of that in the blood, is increased, he sajs, in 
low Fevertt and Albuminuria, though not in Catarrh, or chrunic blood-di»- 
eavcs. In the latter CBses onlj is it admissible when given as an Alkali, 
or advisable for an; length of time as a Stimulant 

It is supposed by some that diffusible Stimulants act simply 
on the ganglionic system of nerves, being able through them to 
excite the functions of the heiirt, vessels, and glands. But 
Ammonia is used with advantage in some cases in which the 
whole nervous system is implicated in the disorder. It has been 
employed in cases of Typhus, of simple febrile exhaustion, of 
Hysteria, and Epilepsy. In such affections the brain is at least 
involved, if not often the chief seat of the disorder. 

Ammonia is applicable in all cases where general stimulants 
are indicated, and an alkali is not undesirable. The Carbo- 
nate, in large doses, has been given with great success in va- 
rious depressing disorders, as Scarlatina maligna (Mr. Wil- 
kinson) and Lquinia (Dr. Mackinzie.) 



STRYCHNIA. 
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ftnd convulsions are due to a general derangemeat 

eS the nervous forces, and particularly of the brain, in which 
these centre and originate. StimuliinU, by exalting the na- 
tural functions, counteract and control this derangement. It 
is thus that Ammonia and volatile oils are of use in convul- 
sive disorders; but they are seldom of any permanent efficacy, 
•B in most cases of Hysteria and Epilepsy there is at the 
Iwttom a blood-diseaae, of which the spasmodic fits are only 
Uk symptom and outbreak. ( Vide p. 247.) So also is there a 
limit to the efficiency of Stimulants in such cases as Typhus 
fever; there is a certain point of exhaustion beyond which 
they are of no avail. For I have attempted to show that 
though Stimulants are competent to exalt nervous force, they 
arc unable to supply vital force. A degree of nervous force 
IB necessary to the continuance of life ; but when the powers of 
life themselves are ebbing away, it is impossible then to pro- 
loDg any further the thread of existence by the exhibition of 
Stimulant medicines. 

It may further be observed that the fact, if established, of 
the increased excretion of Ammonia, by the breath and skin, 
IB low fevers and eruptive disorders, is by itself a contra-indi- 
cation to the employment of the agent, because showing that 
there is already too much of this alkali in the system. 

The action of Ammonia is directly the reverse of that of 
I*rus8ic acid, which is a General Sedative, producing Convul- 
nons and Syncope. Ammonia is thus used in cases of poison- 
ing by that lifiuid. 



STRYCHNIA. 

Cla»B II. Kv. 1. Ord. II. Sri 

Strychnia is the chief alkaloid and active principle of Nux 

I "Vomica.* This medicine is comparatively simple in its action. 

According to Profeaaor Tnylor, Nui Vomica contains halfk grain per cent 
lu ilkaJoid. According to Ur. Horalej, (Ohtmut, W. 2) u mach m 1 per 
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It has no claim to the title of Sedative, which is sometimes 
applied to it. It does not affect the oerres generally. It baa 
no direct action on the brain, but stimulatea chiefly the fnnC' 
tion of the spinal cord, and its sjstem of nerves. Of these 
nerves it affects the motor considerably more than the sensory 
branches. Along with the spinal cord, it donbtless also acts 
npoD that part of the brain which is immediately associated 
with the spinal system of nerves. But the function of reflex 
motion, which is thought to reside in the spinal cord, is par- 
ti cnlarly stimulated. 

' Strychnia is thus an esciter of moscnlar contraction and of 
motioa ; exalting sensation iu a less degree. That it operates 
by an action on nerve, and not on muscle directly, has been 
proved by the experiments uf Matteucci. It has also appa- 
rently some action on a part of the ganglionic system <^ 
nerves, by which it is enabled to promote the fanction of tbc 
stomach, and becomes temporarily a tonic when given in re- 
laxed conditions of that organ. But it does not exdie the ac- 
tion of the heart. 

In cases of poisoning by Nax vomica, the brain and tbe 
heart are unaffected. Tetanic and general convnlsions are 
produced ; and the immediate cause of death is a spasm of the 
muscles of respiration. 

Dr. Tajlor baa venr cImvIj laid down tbe distincd'HiB between Um 
kind of Tetanai which u produced bv Strjchnia, and iliaC which i* tb« 
TQKilt of di»e«M. The ajnptomt are BoddeD and violent, dmiIj all tbe 
Tttliintuj moBclcB are aflHted aimaltaiieDatlj. (^isthotonoa oecnn 
tmtij. The flynptoma go on ta> death, or the man reoovpn conpletelj. 
Thej (ddom laat for mora than tw« boon. Idiopalhie TetanoH, on tbe 
other hand, ia gndoal. conmetictiif with «[i«an at the jaw: ofMstha. 
Khkm coaw on later; the affeclioa maj Uat for i»j\ tr em wmtkm. — 
( Ou^* BatpiUi BtparU, \«L u. 18a«.) 

In inating of thb nlyeet, aone oonfaikn haa ari«ea fnm tbe ON «f 
di* word iml timim im. Tlwn ia is Beithar e«w a pHBliic intarwMoa, 
or e^Mtkn of ■ ^ w p t uma , tboo^ in both tkej naj ba pwroijiMi! 
The appami ialw wo waa ia poM""''' g «— " ■• t» »*til «iMplv by «b» 
dTecto of one dow kaviag goau oC and ft«ih tjmpKna bring rob w 
(jBsntijr prodseed bj anatber d»e. 



It baa been mppnned tbnC the poisonous alkuloiil maj becomo de- 
stroyed while in the blooil (Tnjlcir.) I do not think we hove any anffi- 
eient ground for iLBSuming this. I think Mr. Hnraley ha» shown (bat 
he Strjcbnia may sometimcB escape detection in cases of poisoning bj 
easun of its power of entering into a firm combination with Albumen, 
bom which it cannot even be separated by an acid menstruum. Strych- 
d& is also rapidly eliminated in the Becrction of nrine, and t,a it thus 
■ases out of the system, its ootion goes off and disappeare. 

Strychnia eanses a contraction of the muBcles by Btimu- 
f lating the motor centres, and originating in them an impulse 
f vfaich is propagated along the motor nerves. So that when 
I these centres are diseased, or the continuity of their 6breB de- 
[. Btrojed, it is unable to exert its power. It is used as a mcdi- 
I cine in cases of Paralysis. But when the leiaon of the nervous 
f centre is of recent occurrence, or when it has been of so 
I Berious or extensive a nature as to admit of no repair in the 
[ course of time, the remedy will he ineffectual. It is only suc- 
) eessfui in cases where the injury to the nervous centre has 
I healed up, and where the limb continues paralyzed merely be- 
I eauae the motor nerves have lost the power to transmit the 
I necessary impulse, from having been so long unaccustomed to 
I the discharge of this office. It is also of use when the motor 
1 system of nerves is depressed and deranged in Hysteria or 
I Chorea. (Trousseau.) 

As it is able to act on tbo nerve itself, it is Bometimes 

I thought best to apply it to the affected part on a raw surface 

I produced by a blister. The advantage of this plan is moat 

I obvious in the case of Lead-palsy, where the cause of the pa- 

I ralysis is local, residing in the nerve, and not in the centre. 

I But in this case also, it is necessary that the nerve-centre be 

' Bound. Dr. Neligan recommends Strychnia in Lead-colic, in 

which disorder, constipation, and distention of the bowel are 

produced by a. paralysis of a portion of the large intestine. 

Strychnia has been used with benefit by Dr. Golding Bird 

. in cases of Phosphaturia connected with a functional derange- 

L ment of the spinal cord. 
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Ohhh II. DJT. II. Ord. I. Nakcotica Ii 
ClasB IV, Ord. V, DiipaaRKTiCA. 
ClasB IV. Ord. VI. Difrbtic*. 

We have already considered in onler the peculiarities in 
action that distinguish Karcoties alike from StimulaDt and 
Sedative medicines ; how they tend first to exalt the nervous 
forces, and then to depress them, and have further a particular 
action on the intellectual part of the brain. We have observed 
that these remedies may be divided into three minor groups, 
which differ considerably, if only regarded in their action on 
the nervous forces generally. For that Inebnunts approach 
Tery nearly to Stimulants, and Deliriants to Sedatives, while 
Soporifics occupy an intermediate place. We have seen also 
that though, during the stage of stimulation, these three orders 
tend all more or less to excite the powers of the mind, they 
differ characteristically in their secondary or depressing effect 
upon tJie same. That, with respect to our present purpose, 
the intellectual functions may be divided into three parts: the 
mind itself; volition and sensation, by which it is united to 
the body ; and the special senses, by means of which it is con- 
nected with external things. And that the secondary or de- 
pressing action of Inebriants is such as to impuir these three 
in a tolerably equal degree; that of Soporifics ertin^HiMlUt 
for a time sensation, volition, and the five senses, while it may 
leave the mind unaffected ; but that of Deliriants eieiUt U)d 
derangfi all the intellectual functions. 

If these things are borne in mind, the physiological actjon 
of Alcohol will be tolerably understood when it is said to be 
an Inebriwnt Narcotic. But it must be obscrrcd tiiat when 
given in small quantities its stimulant effect may be the chief 
action manifested, its secondary sedative effect may hardly 
take place, and the production of Inebriation, or drnnkenneas 
may be altogether avoided. So much is this the case that 
Alcohol is by some regarded as a Stimulant. Bat the nine 
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ing u remftrled of Opium, though in a lees degree. And 
the effects of a large (lose of Alcohol are sufficiently obvioua 
to indicate ita place amongst Narcotics, For the state of In- 
ebriation may even pans on into coma, and death. 

In small quantities, for the purpose of producing exhilaration, 
and of overcoming various depressing causes which are of daily 
occurrence, alcoholic liquors of various kinds, Beer, Wine, and 
Spirits, are habitually employed by a large portion of mankind. 
On the broad and important question of their use and abuse 
H articles of diet this is not the opportunity to enter. 

In the form of Brandy (which is more agreeable to the 
paUte,) Alcohol is applicable as a medicine in low Fevers, in 
asthenic Erysipelas, in Typhoid forms of Pneumonia, and in 
Collapse or Syncope produced by surgical injuries or other 
causes. It restores the action of the heart, and enables the 
aystem to bear up against the disorder. The stimulant ac- 
tion may bo maintained, and the secondary sedative effect 
prevented, by a continual repetition of the dose- Thus when 
once the employment of this atimubmt has been determined 
npon, it should be steadily and unremittingly persevered in 
nntil decided symptoms of improvement have shown them- 
selves in the patient. 

The tendency of the practice of the present day is towards 
a freer use of stimulants, and a more sparing employment of 
blood-letting and antiphlogistic agents, than wag some time 
ago prescribed. And this is probably an advance in the right 
direction ; for in morbid actions there is altogether very little 
that is really sthenic ; and it is, as a general rule, a wiser thing 
to support the system against the wearing action of a disorder, 
than to add to the heap of its various troubles another de- 
pressing cause. 

But Alcohol is a potent agent for evil, as well as for good. 
When large quantities are taken continually for a considerable 
length of time, it is capable of producing a chronic injury ol 
the brain and mind. By impairing the function of the former, 
it brings on the shaking paralysis of Delirium tremens. By 
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an action on the mind, it causes tlie strange baDncinationa 
and the habitual despondency which characterize that disorder. 
Habitual drinking may likewise cause a chronic inflammatioo 
of the liver, called Cirrhosis, which is sncceeded by Dropsy. 
Alcohol is absorbed by the stomach ; and, on passing through 
the Portal vein to the liver, may there produce this condition 
of the organ by the continual irritation which it excites. 

Some are of opinion that the sudden denial of spirits to 
those habituated to their excessive nse is one important cause 
of Delirium tremens. But this is questioned by others. From 
a careful observation of the inmates of prisons, who are fre- 
quently placed in this predicament. Dr. Peddle bos been led 
to the conviction that the disorder ia seldom or never cauaed 
in this way. 

When taken in considerable qnantity. Alcohol passes ont of 
the system by the skin and kidneys,* and thu acta *a s Dn- 
phoretic and Diuretic 

Liebig states, that when taken in small qaantitrea it iom 
not pass off in the secretions, but is consnmed or hnmt in the 
system into Carbonic Acid and wata-. He has foond that 
penoos who are nocvBtoraed to take Beer ia moderatieai te- 
qoire less bread in tbeir food. {Amimimi 0u wi'ifry, hrt L 
p. 96.) As it eoBtaiu more hydrogen than tankr fised, •mi 
by tilt oonhwatioa tt tbk h ydr^ ea tbe aannal bent ia pwdj 
— btiinei, VieroiA bas skown that duing the ase of ale*- 
IwIh Uqwn tbe aaout of Cuboue Add e^aM bj Iha 
hmes b ^niaiAed. Bat Dr. Praat naewtamd, Aal by •!» 
bgesttoa of Aleaho) ia oeowienble qanatityf tbe aaawft if 
Obrboaie Acid exhaled was irat ^niabhcdl bat nltaraar* 
iaeraaaed. (JWialarjl Mtd. mmi Smf. Jmn. Jalj. 1851.) 
Dr.SMvisarapaMaihatthe^tritiaealireh- enresed fr«i 

t it is MiB 
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CItkBS II. Div. IT. Ord. I. Naiicdtica Iwebsiantia. 
C1m8 IV. Ord. V. DiApnoRETicA. 
ClasB IV. Ord, VI. Diuretic*. 

Chloroform,- or Terchloride of Formyle, is a volatile liquid 
which is analogoue to Ether and Alcohol both in nature and 
medicinal action, but very different in chemical conetructioa. 

Ether = C, Hj, 

Alcohol ^C,Hj,0 + HO 
Chloroform = C, H, Cl^. 

A aolntion of Chloroform in spirit, sold under the names 
Terchloride of Carbon and Chloric ether, is in very general use, 
and is employed in very mach the same cases as Hitric ether, 
being in the first place stimulant, and subsequently anodyne, 
80pori6c, and diaphoretic* 

Chloroform is physiologically an Inebriant, But it is for 
certain peculiar actions that are coincident witli, or immedi- 
ately follow, the production of inebriation, that it has been 
BO widely and so successfully employed in medicine since its 
recent discovery. Its two important operatioos are its on- 
iBsthetic effect on sensory nerves, and its paralyzing itiSuence 
on muscle. 

With regard first to the general selection of aniesthetic or 
anodyne remedies, it is to be observed that there arc four dis- 
tinct kinds of Pain, which differ very much in the treatment 
required. 

(1.) Firstly, there is injlammatoi-j/ p^, cnnsed by an active 
disease. It is aggravated by pressure ; and it has a local 
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cause. For this Opium ia the beat Neurotic remody, bnt it 
should not be used without an attempt being previoaahf waX 
the sttine time made to subdue the aclive inflammation. 

(2.) Irritative pain is different. It depends merely on ner- 
vous irritation. It has also a local origin ; but it is relieved, 
instead of being aggravated, bj pressure or friction. Such ia 
the paio produced by lead-colic, or by the passage of a gall- 
stone or renal calculus. The pain of Neuralgia is generally 
of the irritative kind. So is that of Gastrodynia. So also 
the pain artificially inflicted by the knife in surgical opers- 
^ons. For irritative pain on the surface. Aconite is most ef- 
ficacious. Belladonna comes next to it. Id Gastrodynia Hy- 
drocyanic Acid ia to be preferred. But to counteract the p^n 
of a surgical operation we require a medicine which shall be 
capable of producing a powerful effect on the whole 3yst«m at 
once.* Such medicines are Ether and Chloroform. It if 
found most convenient to bring the patient under their influ- 
ence by causing him to inhale the vapour into bis longs. 
Being absorbed by the pulmonary mncous surface, and pass- 
ing directly into the circulation, the medicine thus takes effect 
rapidly. There is no time for the volatile liquid to be excreted 
from the Wood, so that the niterior effect of the aiuc£theti« 
cannot be escaped. Dr. Snow calculates that this effect takes 
place as soon aa the blood has taken np ^th part of the 
amount it is capable of dissolving. The third and most im- 
portant advantage of this mode of administering Chloroform 
is that by it we are enabled to regulate with exactness the de- 
gree of its action, which is a dangerous one, and to stop it 
when it has gone far enough. When introduced by tohalatioo 
into the general circntation. Chloroform acts upon the hraja 
and sensory nerves throughout the body, so as completely to 
extinguish their natural senaibility. It is thus an agent of 
valae when we wish to save the patient from aa ot- 
As mtIj m ibc tkiid ccatM7 *t out eta. it ■* i*rai4ed th«t Vkt Ola mi 
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I and agonizing degree of irritative pain, whether to be 
caused by tiie edge of a cutting inatrument, or by the throes 
of parturition. But it also acta aa an aniesthetic when applied 
locally, as to a painful ulcer, or a hollow tooth-stump, or the 
skin of the abdomen in Lead-colic. 

(3.) The third kind of pain is reflex in its origin ; a« the pain 
in the )tnee in Hip-joint disease. We should do no good if 
we troubled ourselves to combat the local symplom in such a 
case ; we should rather direct our attention to that condition 
which is the distant cause of the pain. 

(4.) A fourth kind of pain may be ca.lled centric. Like 
the last, it does not originate in the pitinful part. It has its 
origin in the brain or nervous centres. Of such a kind are 
the various pains of Hysteria. Local aneesthetics are here 
worse than useless. The brain disorder must, if possible, be 
remedied. 

Chloroform Is better adapted for inhalation than Ether, 
because it is considerably less irritating. A mixture of Chlo- 
roform and Ether (in eijual parts) has been recommended by 
M. Robert; and Dutch liquid has been tried by Dr. Snow; 
but the pure Chloroform is, on the whole, preferable. It is 
very safe when proper care is taken. We may perhaps admit 
that sudden deaths have occurred from the use of Chloroform, 
which could not have been avoided by any known precautions. 
But such an admission tells little against the remedy ; for, 
supposing the proportion of deaths from inhalation to be abont 
1 in 10,000, it must be confessed that it is better that one out 
of that number should die of the Chloroform than that 100 
should die of fright.* Out of the 9000 earliest cases of its 
inhalation at St. Bartholomew's Hospital, it was reported that 
not one died of the anaesthetic. M. Fleurens states that it 
was administered without one casualty to 26,000 French 
soldiers in the Crimea. 

The stages of the action of Chloroform when inhaled may 
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bo briefly stated as follows: — 1«( »tagt: Bome alteration in the 
feelings of the patient ; 2nd stage: inebriation; the minJ and 
volition are impaired ; consciousness remains ; Zrd stage : un- 
coDsciousncBS ; anscstheaia.* The loss of sensibility may even 
occur in the second stage, the patient remaining consciooB. 
The inhalation should not be prolonged beyond the occurrence 
of the third stage. The pulse is still full. There^may be 
muscular movements, or even cries. In the next stage there 
ia atertorus breathing; the eyelids no longer contract when 
touched with the finger ; the pulse is felt to falter. This is 
dangerous. To this succeed Btoppage of the heart and respi- 
ration; — death. 

There are four rules which it is safe to follow in the admi- 
niatration of Chloroform ; not to go on when there is eterto- 
roua breatliing ; not to administer it when there exists any 
serious disease of the heart or lungs; not to undertake under 
its influence an extensive operation on the mouth or jaws; 
and so to arrange the process as that the vapour shall be freely 
diluted with air. If the third rule be neglected, the blood 
may flow into the windpipe and cause suffocation, for the 
patient is deprived of the power of swallowing. The dilution 
with air is necessary, not only to moderate the action of the 
remedy, but that tbe necesBary vita) function of respiration 
may not be interfered with. The administration of Chloro- 
form on a handkerchief or napkin placed close to the mouth, 
instead of a proper inhaler which shall provide for its dilution 
with air, has been the cause of most of the fatal accidents on 
record. This is well seen in the record of fatal cases (60 
in number) in the valuable posthumous work of Dr. Snow. 
A larger quantity than five per cent, of the vapour in the air 
inspired ia opt to prove suddenly fatal, by causing cardiac 
syncope. If in less quantity than this, tbe first indication of 
danger is observed in the breathing, which becomes slow and 
stertoruB when the inhalation is continued too long. By 
adopting a proper inhaler, and availing ourselves of this simple 
* See Pereiro'j ■ Uateria Medicn,' toI. i. p. 204. 
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mrning of danger, we may avoid all risk in the use of tbe 
antesthetic. It is well known that it is convenient to admi- 
nialor Chloroform on an empty atomacU, or it will be likely to 
prociacc vomitbg. 

Though Chloroform rarely faila to annihilate pain, and thus 
greatly to diminisb the terror of the patient, it will not prevent 
him from sometimes dying of the shock of a serious opera- 
tion. An extensive injury to the body will suffice to produce 
a prejudicial effect upon the heart and nervous system, which 
is independent of the feeling uf pain, and may oci-ur without 
moral suffering. 

Chloroform ia employed by some to relieve the pain of par- 
turition. It is not found to interrupt the action on the uterus. 
{Vide Dr. Murphy On Chloroform in Oh'hibirth, 1855, p. 37.) 
Although Dr. Lee has energetically discountenanced it, it seems 
to he more and more used among obstetric practitioners. 

With the above exception, it is a general muscular relaxer 
and paralyzer, and may thus be inhaled before an attempt to 
reduce an old dislocation, or to restore a hernia of long stand- 
ing. It ia more efficient in such cases than either Opium or 
Tartar Emetic, and produces less distress than the latter. 
For the same operation it is sometimes employed in spasmo- 
dic disorders. It has even been known to arrest tbe parox- 
ysms of that most incurable of all disorders, Tetanus. I have 
known it to do great service both in Epilepsy and Hysteria, 
when ordered to be inhaled regularly twice a day. It lias 
been highly recommended by some who have tried it in De- 
lirium tremens. 



Class II. Div. n. Ord. II. N 
Class IV. Ord. V. DiinioRETio. 

Opium is the chief member of the second division of Nar- 
cotics, which consists of medicines that, in their action on the- 
heart are about intermediate between Stimulants and Seda- 
27 
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tivea, «n<\ whose Bocondary action on the intclloctual funclions 
is to produce in them the condition of sleep (p. 284.) Opiom 
produces at first some Biimulntion, and exhilnrulion of the 
mind, with u full pulae, aud general febrile excitement. This 
soon subflides, and h succeeded by drowsiness and sleep, 

A conaiderable does of Opium produces contraction of the 
pupil of the eye. A larger dose causes coma. The Deliriant 
Narcotics, t. e. Hyoscyamus, Belladonna, and Stramonium, 
dilate the pupil, and in lurge doses cause delirium. Their 
action is thus readily distinguished in cases of poisoning. 

In defining more particularly the action of Opium, it may 
be Slated in the first place that its active parts are absorbed, 
and pass into the blood. Though it is difficult to detect them 
chemically in that flnid itself, we may prove the point by find- 
ing them in the excretions, into which they must have passed 
from the blood. Meconate of Morphia has been discovered 
in the urine. The volatile oil of Opium has been detected in 
the sweat and in the breath. Infants have been narcotized by 
the milk of mothers who have taken Opium. Opium, if applied 
to a part, acts on the nerves of that part in the same way as 
after being taken into the stomach. On the other hand, 
wherever or in whatever quantity applied locally, it cannot 
act on the brain unless allowed to pnss into the blood, eo that 
it may reach it. In the second place, Opium acts on the ner- 
vous system. The proofs of this are simple. Applied to the 
nerves locally it paralyBcs and deprives them of sensation. 
The operations for which opium is most famed are actions 
on the powers «htch are universally attributed to the nervous 
system. The effects of Opium occur immediately on absorp- 
tion, a suddenness of action found in no medirine that acts on 
the blood. Opium produces no direct change in the blood, 
and has no chemical power of initiating such change. We 
may therefore reasonably conclude that Opinm acts on the 
nervous system immediately and bodily, without the interren- 
tion of the fluids, otherwise than that they carry it to the pnrt 
on which it lends to operate. Opium acts on the nervons ay». 
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tem, and this is its primary and chief action. How it exerts 
its power over nerve, or bow nerve medicines in general exert 
BHch power, I do not pretend to siiy. I conceive that it in by 
a certain intimate or mvlecutar relation existing between the 
particlfg of the agent and the particles of the nerve acted upon. 
We have no right whatever, as far as I am aware, to call it a 
chemical action. The subject seema altogether beyond our 
ken, and in theorizing upon it we find ourselves immediately 
out of our depth. 

I believe that all the accessary actions of Opium should be 
referred as corollaries to its one action on nerve, whatever that 
action may be. 



First, let us briefly 
nf un urdiDar; duse (2-3 gri 
Tlie sjmpti 

e I like a depending 



op iu ft few wiinls Iho well-kniiwn operaliiin 

) of Opium on an urdinarj adult man. 

la the averrige, io alxmt half an huur, 

llie cuncenU of the sUinmch, and especially 



■>n whether the Opium is taken in a solid or liquid Htnic. 
the etfge of excitement, The bcata uf tlio pulse are eumewhat increased 
in number and fulness, the faiw ix Hunhed, the mind active and crowded 
with ideas, — a sensation of pleasurable comfort pervades the frame. Tbis 
is autccedeil by drowsiness, and this commonly by sleep. The pulse 
and breathiug are now slower than ordinary. The sleep is very sound, 
and attended by dreamn of a pleasing or frightful nature. While asleep 
the patient may perspire, sonietimeH freely. Oa awnking after some hours 
ho feels heavy and weary. There is a fulness und sense of weight in 
(he lieuil. There is s<)me nausea and a furred tongue. The appetite is 
dimiuiahed. Constipation follows, and continues for i<ome days. 

If the dose be much larger, Opium acta na a poison. Giddiness and 
stupiir lead quickly to a sleep uf unusual stiundneas. The pulse and 
breathing are much diminished in frequeooy and force. The patient, if 
ruu><ed by uhaking or loud speaking, falls asleep again immediately. Be 
in vury still — his face may be flushed, or pale — ^his eyes are closed. If 
the lids are mlsed, the pupils are seen aontraal«d. The hope of aafbty 
lies in uontinuou<i forced motion, fliigellaCion. excitement, by which the 
nervous syHicu) may be kept in activity till the poison has hud time to be 
eicreted from the body, which will probably happen in about twelve 
hoars. In fatal cases tlie breath becumcs stertorous, and fails ; the pulse 
Ifeuome* gradually weaker, then imperceptible; all the limbs are relaxed, 
and the man dies in his sleep. 
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Ill all these well-known symptoms we iraee as first and forv- 
niQst the action on the nervous system, which I have already 
defined ; we perceive that Opium fir^i stimulates slightly, both 
the nervous system and the circulation and respiration which 
are under its immediate control; that it then acts H£ a sedative 
to a greater extent ; that it also acts on the cerebrtun, or seat 
of the mind, in such a manner as to cauae sleep. 

Annexed to this main action of Opium are other subordinate 
actions, 1. It causes fulness of the head, and this symptom 
is due to an actual congestion of the brain, a condition dis- 
covered in autopsies after poisoning. 2. It produces contrac- 
tion of the pupil of the eye. S. It causes constipation, and 
diminishes the secretion of the intestinal glands, as well as the 
bile, mine, and most secretions. 4. It causes sweating, and 
increases the secretions of the skin. (It abo relaxes the mus- 
cular system, an operation which is probably not direct, but 
due to its action on the motor nerves.) 

In attempting to give any regular order or sequence to these 
symptoms, or to esplaiu them on the principle of mutual 
. dependence, we are liable to become involved in a maze of con- 
tradictions, doubts, and difficulties. 



I 



I maj shi>w this hy adducing a varivlv tif eiplanatioiia which mi^t 
be offered, or ncluaJlj have beon ufferpJ, of tome of these ermploms. 
Bow does Opium cause con)ce«tion of the brain f Some oiuwer, b; 
hindering the circulation : tbie is iha action of a sedatice. Certwal^r 
Dol. Belladonna is a e«dative, and prtoJuoes angemia uf the brain, remit- 
iog in delirium. It is tbe stimulant action of Opium, taj olhen ; thi* 
caosM an aSlui uf blood. Bat it ocrurs just in those eilrvme caaM whera 
thestitnalanl action of Opiamis almost imperceptible, and is sfnchnmoos 
with its BecuodarT or eedatiTe action. Again, is tbe eongeetion ihe reault 
of the action of eieretorj matters T Retention (if nrine, or of the Evcol 
aecreiion. might cause eongeiiiun of the lirain. Eiperieuc« and obscrra- 
tion go to prove thai Opium dcarcetj. if ■! all, iltminishea tbe «eeretion of 
urine. As to tbe secretion of tbe bowels, constipation mar continue whan 
the cenbral sjmplomf bate disappeared. 

Uow does Opinm eanse coustipadou? Ii is not an anring«Dl in anj 
true sense. Yet (hoe is no astrinj^i like it in its aMion oo ibe btnreU. 
Doe* it binder exeiation b; paraljiing tbe iatestiaal noscle ! Or by 
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diminishing the productinn of hile. the DtituraL pnr;>atiTe, it« Romp fiaj? 
Or dues it control the metamofphic prooeasea in the system, and so actual- 
ly ilimiDiBh Koretion! If so, n-hy is ils actioD eo confined to thebowelsf 
Sonie urge (Matteuoci) that Morphia hits no influence in f>uBpondiiie the 
process of endoaniosia, and that thus it diminishes secretion and impairs 
digcHtiim. Tliia physical property has been shown to have no real eiist- 
eaee. Did It exist, it would be difficult to see how Morphia itself could be 
absorbed. 

Ilow does Opium cause sweatiof;! It it u a sedative that it relaxes 
the skin and muscular fibres of the daats of the glands T Is It by 
elimination? The volatile oil of Opium has been smelt in the perspiration, 
but Morphia alone causes sweat, and it is not ao aercain that it pawes 

How does Opium cause contraction of the pupil? Some say it is as a 
stimulant ; others, tu) a sedative. But neither other stimulants nor other 
sedatives manifest this phenomenon. Some attribute it to congestion of 
the brain, but this, I should cijnceive. would be more likely to dilate the 
pupil. I believe the contraction of the pupil to be an action altogether 
peculiar to Opium, and one eiort<d by no other medicine whatever. I( is 
probably an action of special irritation, either of the opiic centres, or of 
the ciliary nerves directly. The irritation of light, or mechanical irrita- 
tion, cnniracts the pupil. Belladonna, and other medicines, which are 
more distiuctly sedative than Opium, dilate it* (See p. 287.) 

Many explanations applied to the general action of Opium, eonaidered 
as a whole, are every whit as unsatisfactory as those which I have cun' 
demned as insufficient to account for the several parts of that action. 

There is, first, a chemical thenry, to account for the production of Nar- 
cotism by medicines absorbed into the blood. It is adviicated by Mialhe 
and Robert in France, nnd by Drs, Snow and Richardson, and others in 



* It is supposed, by Dr. B. Hamilton and Mr. B. Bell, that 
dilatation of the pupil depend on the alimulatiou of one or other of the sets of 
nerves that supply the iris : it being nssucifd thai the third nerve Bupplies the 

t circular fibres ; and a branch of the armpathetic, the radiatiuj; Gbres. Thus 
stimulation of Ibc third, it is thought, would cause contraction ; stim illation of 
the sympntbetic (or of the anterior roots of the spinal nerves which commuai- 
Ciite with it) produce dilal^ilion of the pupil. {Edin. Med, Journal, Jalg, 
ie5i>.j Or, on the other hand, paralysis of ibe third might cause dilatation, 
by allowing the influence of the other nerves to prepondertLle ; and paralysis 
of the sympathetic, In tbe same manner, induce contraction. And this Iheorj, 
the antipodes of the other, though founded on the same data, has been de- 
fended by Dr, Hurley- I have already adverted to this interesting question, 
when speaking of the action of Belladonnii. 



It of c&rboDic acid ex- 
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Eogland, and eeetna to be founded upun an idea similar in nature which 
first occurred to Liebig. It ie supposed tliat all Nnrcotios act by relsnil- 
ing the oombinatiun of Oxjgen with the tisaues. That thej: thus check 
the vilalitf and coDtrol tbe funclioDE of the Utter, and of the ocrTous 
tisaued more pftrticularlj. As I have argued at some length against thie 
in the Seution on Narcotics, 1 Hhall content inracif nith a simple allusion 
to tbe objections there uadu to it. Chemical arguments derived fruni 
reflections on bodies of the Alcohol series, cannot well be ajipllod to 
Murpbin, HB thifi differs from them fO much in itA cliemioat propertlM. 
Such alkaloids as this exert do iofluence that can be discovered over tbe 
process of oiydation. A diminution in the amov 
baled is no proof uf chemical action, but «imp1y a 
number of respiratorj auts. Morphia acts directly on tbe nerves when 
applied locally, without any opportunity of interfering with tbe blood 
procespea. Again, if Narcotics act by disoxygc nation, hffir do stimulants 
ac(T Do they promote osydation? They pniduue a (wntrary efleot to 
sedatives. Most difficult of all is it to explain how the eami' medicine, as 
Alcohol orOpiuui, should fi.rst stimulate, and then do the contrary. They 
uannot both pn<mote oxydntiun, and retard it. The immense varieties iif 
autiou amongst different Narcotics and Sedatives, the peculiarities of dif- 
ferent systems, different animals, different races of men, are things whioh 
it is quite impossible to explain by any such tbeury as this. 

At one time, 1 myself thought it pcissible that some of the secondary 
actions of Opium might be referable to ihe retention of Carbonic Acid 
gas in the blood. But reflection convinced me that this could not, at all 
events, be the sole cause of the sedative effects of the drug. I could see 
no reason why CO, should be retained, except the action of Opium in 
diminishing the number of the respirations, as with this diminution the 
diminishing of CO, excreted keeps pace. Now, ax this action on the ro- 
spiratory function is obviously on account of the sedative influence of the 
Opium, how can we, admitting this, reasonably deny tbe eiurtian uf other 
sedative actions by the same drug. To admit them seems hotter than lo 
attribute them to the retention of a gan, whoae existence in the blood ii^ 
all coxes of the action of Opium is rather presumed than proved. 

Some ascribe the secondary or sedative actions of Opium to the reaction 
of the system from its primary stimulant action. But the two are so en- ' 
lirely disproportion ale that this cannot in any reason be admitted. 

That one and tbe same substances should tirat stimulate 
and then deprtjss tbe fuDctiona of the nerves and of mind, ia 
a difficult thing to explain in any way,— but no more difficult 
in the cuse of Opium thau in that of Alcohol. Oil that ia 
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poBrcd on a fire, first causes it to burn more freely, and then 
extinguishes it. Some loi^al applications to the body cause 
smarting at the first but a sense of comfort afterwards. So 
it may be that the particles of Opium, when they first come 
in contact with tlie nervous substance, may olfend it, and cause 
some irritation on account of thiiir foreign nature, hut after 
the two reagents have had time to become more adapted the 
one to the other, the particles of the Opium may so fit 
amongst and cloak the ultimate particles of the nerves, that 
they more or less extinguish or suspend their natural vital 
Bensibility. 

Considering the dnig only in its secondary or more im- 
portant actions, it may be said thiit Opium is the most perfect 
nervous sedative that we possess. It controls the action of 
the heart, and diminishes the frequency of the respirations ; it 
benumbs the sensitive nerve, and paralyzes the muscular tis- 
sue. But these are common sedative actions, exerted still 
more rapidly and completely by such substances as Aconite 
and Prussic acid. Opium further paralyzes the organic nerves, 
putting an end more or less to the vital contractility of the 
intestinal walls, which depends on the sympathetic system. 
"What is far more important, it has an aciion on the brain, 
of which the others are destitute. It destroys for o time its 
inSuence over the body, its power of co-ordinatiug emotions 
or receiving impressions. It suspends the action of the spe- 
cial senses. In a word, it causes sleep. Under the action 
of Opium the whole material nervous system without excep- 
tion is quieted and controlled. The immaterial part, the 
thinking mind itself, is the part that is the least interfered 
with. It may wander far in dreams, cut off from all know- 
ledge of the external world, and debarred from all intercourse 
with it — a disembodied spirit, that for a time has lost its hold 
of matter. 

The fact that the actions of Opium centre in the brain, — 
that, as far as regards the mind itself, thoy partake somewhat 
of a stimulating character, — and the fact of the invariable 
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ctiTinection of sleep with fulness about tbo head, — may. to- 
gether or singly, be considered to account for the cerebral 
congestion which accompanies the action of Opiura. 

The increase in the perspiration may perhaps be explained 
best on the supposition that the principles of Opium tend 
usually to quit the body by menus of the sudorific glands. 
The constipation is probably dependent on a number of con- 
current causes, — partly, it may be, on a kind of palsy of the 
peristaltic motions of the intestines; partly on a diminished 
amount of material to be excreted, depending on the torpid 
condition of the whole system. 



Some xpecific peciilinritieti in the operBtion of Opium mnir neem to 
require Dutiro. On many of the liiwer animals it produces muth lee» 
actiun thnu on niftn. Tu rnbbits aaJ nther rudents a \a,Tge quantily 
Diust be given to prove p(iiw.inou», To npea it is scarcelj delt^teriouR. 
Flnndin admin islered tu one 500 fi;rftinB of Opium without effect. This 

On human cynWrns ita action Taries. To some it is ohiefl; eicitnnt, 
escept when in large dose?. To others it is dargorous in n Bmall dose. 
Some are easily brought under ita influence, and sent to sleep; with 
others, on account of a peculiarity sometimes heredilarj, it is difficult lo 
do this. Tu children, and espednllj infants. Opium ie dangerous, and 
should seldom be given, or even then in very small doses, as ihey are 
especially susceptible of its action. To persons habituated to its action, 
larger and larger doses must be given to produce any marked effect, aa a 
rapidly increased loleratioo of the drug is exhibited in such cases. A 
quantity that would ordinarily destroy a whole family, would be nothing 
to an opium-eater. A woman with cancer of the uterus has been known 
to take laudanum by pints I 

The existence of a morbid condition which is contrary to the known 
action of Opium, causes greot tolerance of tJiB remedy. In ni'ulo pain or 
delirium, large dosea may fail lo take eS'eut. In Asiatic cholera or colli- 
quative diarrhuca, laudanum may be poured into the stomach with little 
more effect than water. 

It has been remarked that Opium takes more effect in warm, moist 
weather. This retards eicretiou of the Morphia by the nrine, and throws 
it chiefly on the skin, by which aveuue its elimination probably occupies 
a considerable space of time. Thus the patient to be brought under the 
influence of Opium should be kept sufficiently warm, and in a recumbent 



poritioD. He ihould not drink too mnch B 
mirj off tbe oareutic sooner than b desired. 
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Having spoken of the mode of operation at some length, 
I have next to apeak flf the medicinal uses of Opium. 

Opium, as a Sedative, depressing the nerves of sensation. 
removes the feeling of pain. Also, by producing sleep, it 
suspends feeling for a time. As a soporific, it counteracts 
morbid wakefulnnsa. In inSammations and many diseases it 
does good, not so much as a Sedative, lowering the heart's 
action, but rather from its power of allaying the increased 
maceptibility of the nervous system to morbid impressions. 
Wben the brain is continually worked upon by such agen- 
cies, delirium or aberration of mind results. Opium, as a 
soporiSo and soother, is a direct antidote to delirium. By 
its influence over the motor system of nerves, Opium relaxes 
the muscular system universally. It thus controls spaim, a 
tendency to morbid contraction of the muscles, or an actual 
existence of such contraction. 

These are the great medicinal actions of Opium, The 
others are but subsidiary, and of small importance. Opium 
produces sweating, and, by its constipating action, counteracts 
a flux from the bowels. Thus the four great indications for 
Opium are — 

Pain, 

Wakefulness, 
Nervous excitability, 
Muscular spasms, 

la the terrible varieties of pain that from various causes 
may rack the feeble body of man, the very worst tortures of 
disease consist. In the loss of sleep we recognize a continual 
symptom of many disorders, acute and chronic, and a symp- 
tom that more than any other, perhaps, exhausts the strength 
of the sufferer, and hastens him to his end. In nervous exci- 
tability we discover the cause of the delirium of fevers, of all 
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the forms of madness, of the tremors, feurs, and atartJags of 
Hysteria und Anseniia, of a general susceptibility to disease in 
weak constitutions, and of aggravation of all their symptoma 
in those who already suffer. In spasm we perceive a promi- 
nent symptom of Epilepsy, Tetanus, and other terrible dis- 
orders, and an occurrence that mechanically retards the cure 
of some local diseases. 

In fact, in these four morbid symptoms we have those very 
symptoms of disease by means or in consequence of which 
disease is so often fatal. In Opium we. have a medicine which 
exerts a direct control over all of them. Opium therefore, 
without exaggeration, may be called our very sheet-anchor in 
the counteraction of the symptoms of disease. But can we 
always make use of it ? It would be very fortunate if we could 
do so. Unhappily there are certain counter-indications, the 
existence of which is to warn us against the administration of 
Opium. Opium at first irritates the stomach, somewhat in- 
creases the pul»<o, causes an increased hoat of the body, and 
produces congestion of the brain. Thence tlie counter- indica- 
tions, — when the pulse is quick, full, and hard, the tongue 
coated, the stomach irritable, the skin hot and dry, or there is 
any dotermioation to the head, or congestion or inflammation 
of the brain, we arc not to give Opium. 

The administration of Opium to children, except in very 
small doses, is well known to be perilous. Putting this aside, 
and speaking only of grown persons, it is to be observed that 
the head symptoms form the only contra- indications wbioli 
cannot occasionally be disregarded by the wise, or counter- 
Acted by the skillful practitioner. A state of brain which pro- 
duces contraction of the pupil, as occurring in some fevers, is 
strong sign of the danger of administering the drug. 

But, with these exceptions, it may be said that if there is 
any general practical fact which may be derived from an exa- 
mination of the therapeutic history of Opium — it is this, that 
the indications which call for its use should be more regarded 
than the countersigns which oppose themselves to it. When 
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the patient ib tortured b^ pain, tosaea about on a sleepless 
bed, or raves in a senseless delirium, tbc one remedy for his 
case is Opium, and to administer this one fitting remedy in 
some manner, but if possible without risk, tnutit be our great 
object. We have at our command various means and modes 
of combination, by which wo may defeat, more or less, the 
several coTinter-symptoms. Does a hot skin make us pause? 
We can give the Opium with Ipecacuanha in the form of 
Dover's Powder, or in solution with Acetate of Ammonia. 
Are we prevented from using it by the loss of appetite and 
general feebleness of the patient? We may combine it with 
Quinine. Is there constipation? We may give it with Ca- 
lomel, or a saline purge, though both tend to diminish its 
activity. We may do the same in tentlency to fulness of the 
head. Docs fever dissuade ua from hazarding Opium? We 
may combine it with Tartar Emetic, which tends to subdue 
that fever. 

Among other therapeutic combinations, we are accustomed 
to give Opium with Chalk in Diarrhoea, ami with Camphor (an 
expectorant) in Bronchitis. 

In fevers and inflammations generally, whenever the pain, 
excitement, or delirium, are out of proportion to the quicken- 
ing of the pulse, we may give Opium, or wB shall expose the 
patient to a greater risk than any which results from its ac- 
tion. The only decided contra-indicaiions here are, a tendency 
to coma from cerebral congestion, or a tendency to apn<Ba, 
— embarrassed respiration. Thus in inflammations about the 
head, and in lung-diseasea, especially where the respiratory 
channels are choked with mucus, Opium should generally be 
avoided. 

In all painful diseases of the stomach and intestines it may 
be prescribed with benefit. In Diarrhoea and other fluxes ; 
though in Cholera it does no good. In the painful inflamma- 
tions of the serous raembraoes, especially peritonitis of all 
kinds. In acute inflammation of the joints, as Gout and 
Bheumatism, it often does great good, both externally and in- 
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ternally. In sprtHinfi or convulsions it is a direct antidote ; but 
the cauBCB of Tetuons. Epilepsy, and Hydrophobia are too 
firmly (teated to be warded off by a temporary remedy. 

In Delirium tremeng, and in alt cases of delirium unattended 
with high fever, it may be said to be our sole reliance. In 
the irritability of system which often keeps up local inflam- 
mation, as Ophthalmia, Orchitis, sores, and ulcerations. Opium 
is of great use. It was used with success in Syphilis by Sir 
Alexander Grant. As a promoter of sleep in long and linger- 
ing diseases, and as a reliever of pain, from whatever canae 
produced, it is invaluable. 

Paracelsus said well of Opium, "Tarn homiui, quam morbo, 
somnum conciliat." It may send the disease to sleep, as well 
08 the patient. 

As a Diaphoretic in fevers and inflammations, Opium is to 
be preferred in cases where the skin is already moist and cool, 
whore the pulse is soft, and the tongue not coaled. Bui 
where there is febrile excitement. Antimony, or Ipecacuanha, 
is rather indicated, Opium may act on the glands of the ekin 
as a true Eiiminutive; or it may possibly operate in the same 
indirect way as a nauseant dose of Tartar Emetic, relaxing the 
ducts of the sudorific glands by its paralyzing influence on 
their muscular fibre. 

The chemical construction of Opium is a matter of consider- 
able interest. Morphia, the chief active principle, is an 
alkaloid which is almost identical with Opium in its narcotic 
action, but slightly more sedative. Unencumbered by inert 
matters, it presents us with an anodyne in a more concentrated 
form. But the combination of the Morphia with other prin- 
ciples in the crude Opium is worthy of remark. 

Codeio. MioLber alkaloid, has been found bj TruuraeBU and Pidiiux lo 
bNIv th* Mxne aetinn as Morphia, but to be ten times weaker. Nurootlns 
'» * (qrTsuUliQe neutral principle, which was afGrmeil by Oerosne and 
HacMHlte to act aa a powerful Narcotic. Others, af Dr. O'ShaughneBef, 
(Mtt* fiiud it simply a tonic, like Quina, This diocrepancj has been in 
^rvM p»n aawuuted for by " late dieoovery by Winterberger, t. e. that 
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Norcotine, as Trequentlj prepared from Opium, coDtaiDH about half its 
weight of a new alkaloid, Opinna. which acts upon the ijstem in the 
umc mttoner ae Morphia. The volatile oil of Opium can with difficulty 
be isolated; it appears to be narcoti*'. Four other neutral principles, 
Norceine, Mecuaiue, Papaverine, and Thoboino, are i.*oiitained in Opium. 
Porphyroxine and Paeudumorpkiae ore ocuitBiunall)- present. All these, 
except Narueine, are present iu very smiill quantitieB, aud the only one 
that has any marked action on the system Is Thel>aiiie, vhicb is said to 
biLve p.n operation like (hat of Strjchnia. 

Morphia is doubtless the chief active principle of Opiuca ; but it can 
hardly bo the only one. Opjuni of SmjTna, according to the annlysis of 
Mulder, contains about 11 of Morphia in IW parts, T of Narcotine, 1 
of Cudeia, 6 of Narcelnc, 4 of Resin. Id some manner he diapused o( the 
volatile oil, which others set down at two to three per cent. Now Jlur- 
pbia may be fairly ooncluded to be about four times as strong as Opium, 
and yet does not form one-eighth part, even of the best specimens. We 
<I look Homewhere for active elements ei|ual at least in weij^ht to the 
■mount of Morphia, before we can satisfactorily account for the effect of 
the drug. If about one-half of the Naruotlne and part of the Narceine 
consist of Opiaua, we may have perhaps four per cent, of this ; but as 
is based cm the incomplete reaearelies of Winlerbergcr, it is a sur- 
mise that needs confirmation. There may be two per cent, of narc»tic 
1 do not know whether we should add the renin, a name lo which 
every analyzer of Opium seems to attach a different, and generally an 
indefinite idea. But as Dr. Garrod has found that giddiness aud con- 
traction of the pupils are produced bj the resin of Opium, perhaps we 
may reckon, provisionally, four per cent, of tbiit. So thut in our present 
imperfect state of knowledge as to the active ingredients of Opium, they 
may be enumerated somewhat as follows: — 

Morphia . . . , 12 per cent, (some lost.) 

Opiana 4 ■' 

Narcotic volatile oil 2 " 

Narcotic resin 4 " 

making a total of 22 per cent., which perhaps expresses with some 
approach to correctness the narcotic element of tlie drug. 

Narcotine, the bitter element of Ojiium, may fit it for ndministrAtion 
in some cases where Morphia is comparatively inapproprinte. Thus, in 
delirium tremens, where it is by all means advisable to promote the 
appetite and preserve the activity of the digestive powers. Opium is fre- 
quently more useful than Morphia. The one, and perhaps only advan- 
tage which Morphia and its salts have over crude Opium, is their purity, 
and the coustaucy of their action resulting from this. If we could obtain 
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ne nniount of Mnrphia, it would 
inturally combined, in all e*» 
ia no diiubl 00 the increase wiih 
sed bj reckoning up the whole 
Tnking only (he quanljtj tliBt 
ia Tetamed Tor home cuDsumplion, we find thnt from 1831-41, the KTe- 
rage was about 35,0i)0 Ibe., but in 1853 it reached the sum t>f 62,600 Iha. 
8 of infoMuntiun, cornprising the tcHtimonj uf medical 
in d dealers in drugs, can be al all dejwnded on in this matter, I 
fe«r there in no Micnpe Irom tbn melancholy conclusion that this iucrnoBcd 
I lQri;e part owing to the growth of the pernicious 
praclicu of Opium CBliog, among the lower cla^Dea especially. DriMB 
3 of nnnt, to allaj the crnviogB of hunger, or drown th« 
gnawing aensHtion produced by ooforued abatinence from apirituoiM 
liquora, or impelled thereto by the belief that it tends to strengthen the 
frame against the influence of a damp and unwholesome climate, the 
operative in the manufacturing diHtricta. or the Geld-labourer in J 
colnshiro, resorts at once to Opium, and is thenceforth riveted for life to 
the fascinating but baleful drug. Moreover, every year a larger pro- 
portion of Opium is abstracted fnim its Icgllimate uses, in onler to ei 
into the cooipusition of those various deteslablc compounds, with which, 
under the namea of Goilfrcy'a Cordial, Dolby'a Carminative, Soothing 
Syrup, etc.. mothers, whose pitiable ignorance must serve for iheir plM, 
are auffercil to alupefy and poison their helpless babes. And the Ouvcrn- 
ment hae not interfered, and will not interfere to stop tliia. Must wi*elj 
has the sale of Arsenic been restricted by law. But any one may buy 
Opium. The riM»rded deiktha from suicide and murder, nhich result fnm 
its nnrestricted sale, are increa^'ing iu a frightful ratio. 

Opium-eating, lo an enormous exl«nt, ha* been long pmctised in 
East. The drug is re»)rtcd to on account of the pleasurable scnsaliona 
which result from it, The menini faculties are said iii be enlarged; ■ 
State of mind is felt which is described as perfect happiness: the ordinary 
uapaoitiea of enjoyment are reSned and amplified. Dreams and balln- 
t agreeable kind present themselves la tb* 
thinker — hot there is no inloiication like that produced by alcohol, 
his friends, the Opium-eater may seem a grave, silent, and abstracted 
person, or his flow of conversation and eitpre(«ion of his ideas to other* 
may be more remarkable and more vivid than theirs. At length h« 
sleeps, still dreaming: sleeps long; and when awoke, still feeb drowi^. 
Now his head aches, his frame is unusually weary, his tun^nie is coated, 
hia appetite gone, hia eyes dull and listless i he lung« lo oleep axain. 
Soon there comee a depression and misery of mind which L< desarilied aa 
intense. To cur« tliia the wretched man knows but one way. Death 



opniK. 



431 



mmld be better tbao its onntiDaftnce. IIo tnVea opium ngnin. And to 
he goex on, till tho iIhiIt stiniulant must be added to, tn produ(.*e its u«aal 
effcuts. From one grain of Opium, or twenty drops of laiidnnum. to one 
drnehm of Opium, or ounces of Inuditantn, he gooa on — along a terrible 
and alipperj incline which in this world has no end. It prudureR, it is 
said, a diainclination to all businoBe, and jet, while its influence lasts, a 
Bia);ular ability and aptitude for employment, mental or physical. Two 
of our greatest writers, — it is rumoured of more, but two at least, — Cole- 
ridge and De Quincy, — were Opiiim-catera. And here I tread upon 
ground from which I would fnin keep aloof. Humiliating and painful 
it is to be obliged to confess that, after all, " The Ancient Mariner" and 
I " Cbristabel " may have been but Opium dreuma, — that the " Saapira de 
Profundis" are the fumes of a drug, sad ravings, Opium-inspired, 

Opium 'Pitting, once contraeted as a habit, is far more difficult to 
sbiike off than the practice of alcoholic intoxication. The tormenls of 
a drunkard deprived of hiH accustomed atimuius, described bo graphi- 
cally by Charles Lamb, are as nothing to the sufferings of the devotee to 
Opium, when striving to release himself, "ills suffcringH," says Op- 
penheim. "when deprived of the stimulant, are as dreadful as his bliss 
is completftwhcn he has taken it. Nigbl brings the torments of belli 
day the bliss oC Paradise." " Effects," says Coleridge," " were produeed, 
which acted on me as if by terror and cowardice of pain and sudden 
death." And the English Opium-eater compares ilia lufferings, when 
attempting to break off the vice, iin attempt in whiuh ut lost be succeeded, 
to the torture of the rack. 

By long indulgence in the drug, the frame is weakened and emaciated, 
tho powers of digestion and a»stmilatioo are impaired, and the life is 
sbui^ned. Hi'wever, some have pronounce the habit to be less doB- 
genms than an Indulgence in intoxicating drinks. 

The amount of Opiuin UKed in China has gune on annually increasing 
since the failure of the Chinese government to prohibit the importntiun 
of 0))iuiu from India, an attempt which is well known to huvo led to 
the lirst Chinese war. Opium in China is seldom eaten, — it is smoked, 
1. e. it is burnt in a pipn of peculiar coDHtruction, and the fumes ore in- 
baled. Morphia, the active principle of Opium, is not volatile, so the 
smoke of burning Opium cannot contain it, but it contains a volatile 
oil which is natural to the drug, and an empyreumatic oil resulting from 
the combustion of the Morphia, NarcoUne, etc. Thus its action is ia 
nowise lo be compared with that of Opium taking into the stomach in 
its original form. The question of Opium-smoking is beyond my pre- 
sent province. 1 shall therefore not enter upon it — flirther than to 
remark that it seems to me that its results may be ojmpared to those 
of smulung toboceo lo excess ; that it is not so deletrious a« some have 
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affirmed, relying on esBggeraled Btatement* made bj men who are Qi>t 
personallj cognizant of the facts ; that it is not so prejudicial lo health 
as the practice of spirit-drinking ; and that it seems that it seldom or 
never causes preranturc death. To these opiaioDB I have been led lij 
a proceKB of balancing between mnnj conHicting slnlementa that ha*e 
from time to time been nia<le on the subject. See " Papers relatinK 10 
the Opium Trade in China," presented to the House of CommoDB in th« 
year 1S57. 



HYDROCYANIC ACH). 
Class II. Div. III. Ord. I. Sepastia GEsia.iLii. 

Hydrocyanic or Pruasic acid (CjN, H,) a very volatile 
liquid, soluble in water, is one of those mysterious vegetable 
compounds which, containing no chemical element that is not 
also contained in animal structure, are yet gifted with a won- 
derful power over tho vital forces. One drop of the pure acid 
ia sufficient to cause death. But the officinal acid is an aque- 
ous solution, containing only two per cent, of the other. 

It is a powerful Sedative to the nerves generally. lis ac- 
tion is direct, and is not preceded by any primary stimulation. 
Diiuinisbing sensibility, it is therefore used as an anodyne. 
Controlling muscular action, it is employed as an anti-spas- 
modic. But it appears especially to influence the reflex ner- 
vous actions. It ia therefore of especial use in the paroxysmal 
coughs of Hooping-cough and of Phlhiais, which have a reflex 
origin in the irritation of the mucous membrane. It acta on 
nerves as well as on nerve-centres. Thus it is particularly 
useful in neuralgic forms of Gastrodynia ; and it seems lo 
allay the pain in the stomach by diffusing itself directly it 
reaches it, so passing through the mucous membrane at all 
points, and coming in contact everywhere with the irritated 
sensory nerves. It is sometimes nsofnl in cases of vomiting, 
or pyrosis. 

If applied to the surface of the skin, it numbs the super- 
ficial nerves ; but on account of its rapid volatility, and the 



dangeroHB reanltB that would follow the inhalation of its va- 
pour, it is not appropriate as an esternal anfestbetic. 

A poiBonous doae produces first convulsions* of the whole 
frame, then syncope, and death. It paralyzes the action of the 
brain before it affects the heart; for, some minutes after appa- 
rent death, the heart may be found beating, (p. 290.) Strych- 
nia produces convulsions, but they are not caused in the same 
way as those of Hydrocyanic acid. For the two medicines are 
obviously opposed in their action. Strychnia being an exalter 
of sensation and of reflex action, and Hydrocyanic acid a de- 
presser of the same. The convulsion caused by Strychnia is 
tonic; that by Hydrocyanic acid, asthenic. The one, being 
a special stimulant, causes convulsions by an excitement of 
the spinal cord ; the other being a Sedative, does it by de- 
ranging the function of that centre. 

ACONITE. 
CIbbb. II. DiT. III. Or<]. I. Sebantia Ginm.lii. 

This medicine, like the last, is a powerful General Sedative 
and a dangerous poison. It depresses the influence of the 
brain, and para^sea all the nervous functions. It tends at 
length to kill by producing syncope. 

It acts especially on the superficial sensory nerves, and 
tends to extinguish feeling and pain. It is the best external 
anaesthetic with which we arc acquainted. It is thus emi- 
nently useful in the treatment of that most painful of all dis- 
orders. Tic douloureux, or irritative neuralgia of the face. 
When Quinine and all internal remedies have failed, the tinc- 
ture of Aconite, or an ointment containing the alkaloid, will 
in most cases, if applied to the part, effectually relieve the 
pain. It is applicable in local irritative pain at any part of 



■ Dr. Paris bne hazarded tbe coajectnre Lbat the cod valB ions of Pjlhonessea 
RDch AB tbone of Ihe CumicRD Sibil menlioned Id Virgil, ner« produced b^ 
cbewlDg the leaves of lb« cberr;- laurel. {Pharmacohgia, Sib edit. p. 1 1 .) 
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the surface, as in Sciatica, Lumbago, or a Schirrus of the breael 
that has not opened. But, like the other local ancestbetica, it 
is of little service in cages of iDflammatory pain; for this, 
when local, depends upon an active cause, and would be liable 
to be increased by the rubbing required in the application of 
the Aconite. When the rennedj takes effect, some beat is first 
experienced at the part; there is then tingling, and laBtl;, 
complete numbness, and a sensation of cold, which endure for 
some time. No visible change is effected. 

Aconite subdues the aetion of the heart. Dr. Fleming 
has therefore recommended small doses Internally in cases of 
acute rheumatism. But considerable care is required in the 
internal employment of the drug, on account not only of its 
dangerous properties, but of the great variety in strength 
which exists among the preparations that are usnallj em- 
ployed. The difficulty experienced in the preparation of the 
alkaloid Aconitina, which is the active principle of the plant, 
and the very high price at which that substance is usually 
sold, have prevented it from being so extensively employed in 
practice, as its medicinal properties would appear to deserve 
for it. On account of its cleanliness as an outward applica- 
tion, and the certainty and uniformity of its sedative and 
aneesthetic actions, the pure alkaloid is far preferable a& a 
medicine to Aconite itself, and is adapted for all the cases in 
which the latter has been employed. 

Having some time ago been successful in an attempt to 
discover a mode of preparing Aconitina,* I have made some 
experiments with it on various small animals, for the purpose 
of ascertaining its power, and the symptoms of its action. It 
is a very active poison. Proceeding upwards in the animal 
scale, I find that santh of a grain, in solution in water, suffices 
to kill a mouse, jjiz^^ '''"'' ^ small bird after a few minutes; 
^th almost instantaneously, ^ib of a grain has killed a 

* See accooDt of tbe node of prepuatUin, b; tbe Author, in tbe iccood 

tmd tliird editiooi of Dr. Bujle's Manual of Uatcria Medic*. 
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est. ^^ invariably proves fatal to the uoFortunate feline in 
the course of twenty minntes or half an hour. 

Calculating as well as I can from these data, I consider 
that Toth of a grain of this alkaloid would be sufficient to cause 
the death of an adult man. During the action of the poison 
on cats, the following succession of symptoms is generally ob- 
served. They will illustrate in most of its phases the action 
of a Sedative medicine. 

1. An increased flow of the salivary secretion. (Kuicp.330.) 

2. Vomiting. 

3. Delirium, with hallucinations. Impairment of volition; 
apparent loss of sensation. 

4. Convulsions; paralysis. 

5. Breathing difficult and gasping, — gradually ceasing. 

6. Death ; pupils of the eye are seen to be dilated.* 
Aconitina has thus a powerful action on the brain, and on 

the nerves tjenerally. The flow of saliva seems partly to arise 
from a paralysis of the fauces. The animal makes inefTectual 
attempts to swallow, and breathes spasmodically. By a small 
dose the anKsthesia would probably be produced withuut the 
other effects. On e^caminaCion of the body after death the 
lungs are found to be healthy, but shrunken and bloodless; 
the trachea contains much frothy mucus, which may possibly 
have flowed into it on account of a palsy of the glottis; the 
cavities of the heart are full ; the mucous membrane of the 
stomach pale. It seema then that the actual cause of death 
is paralytic syncope, — a loss of power in the heart. But pre- 
ceding this, as with most other Sedatives, is a complete arrest 
of the vital functions of the brain. As the mucous coat of the 
stomach evinces no trace of congestion, it is probable that the 

* Borne saj, oon traded. In the records of p«iioamg Ibe stntemenli h U> 
this point Tuy. I am iarormed h;/ Dr. UnclHgan ibat in tfan litinentiible caiea 
Bt Dingwall, in 1857, the pupilt were not observed until after death, and were 
then nearl; natuTsI in size. Scbroffaad Von Praaggive dilatntion of the pupil 
u Que g; mptom of the aeUun of Aconite. 
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vomiting is not caused by irritation, but by a sedative or de- 
ranging action on tlie function of the Vagus nerve. 

During the lai^t few jcars i-n mciny Cftsen of poisoning li; Aconite have 
occurred, that they have donp muoli to bring ihie Talualile metlioiDe 
into unmeritod disrepute. Aaone safeguard agaiact such oociirrenee*, 
I noold recommend that all the prepanitiana of the root and leaves in 
oommiin use aboulJ be eschewed. For the plant contaius a verj Tri- 
able proportion of its active principles, and Ibe doee which may be ^ven 
with impunity of one preparation, may prove falat an soon ae the stock 
of the medicine is changed bj the druggist. It would be better to sub- 
tititute for all such preparations a dilute solution of the alkaloid, of niu- 
form Btrength and known power [such as (he Liquor AconUtjKe reoum- 
mended by mo.) This will be the best safeguard against accideola from 



the CI 
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I may here give a warning against the enormous doses of Aoonitise 
said to have been givea by Suhroff and Von Praag in Oermany — 
(■0^-05 yrammc, or H of an English grain.) If the alkaloid were 
pure, such a dose would certainly cause death. (BnV. For. Rev. 1858, 
p. 244.) 

In oases of poisoning, when early discovered, the best, and indeed the 
only antidote, consist* in the copious administration of flnely-powdered 
animal chareoal mixed with water. This will absorb the alkaloid, and 
so firmly unite with it as to prevent it from entering the system. After 
a short time the whole may be cleared out by a zinc emetic. But vomi- 
ting should by no means be encouraged before the administration of 
the Charcoal, as this would favour the absorption of the Acenite by pro- 
duoing nsuHea, and so hurry on Ibe fatal issue. The cmetio should 
certainly be postponed until means have been adopted to lii and render 
innocuous the active principle of the poison. [Hoyle') Materia Medial, 3rd, 
edition, p. 272.) 



Class II. Div. III. Ord. 11. Sedantia SpKciricA. 
Class IV. Ord. VI. Didrbtica, 

Tbis important medicine hita already been prominently 
noticed as one of the agents that exert a special sedative and 
deranging power over the functions of the Vagns nerve. It 
will only be necessary now to sum up shortly the details of its 
action. 
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Digitalis does not depress nervous force generally. It has 
no action on the bvain, except as connected with the Vagus 
nerve. Neither does it affect the spinal cord, or the nerves 
of sensation or motion. Ita most ohviouH action in small 
doses is to depress the force of the heart. It sometimes 
quickens the pulse, but always weakens it, and reduces its rate 
in the end. It therefore supplies us with a ready means of 
weakening the heart, whenever we desire to do this. In cases 
of hypertrophy, where the heart is too strong, — or in aortic 
aneurism, or active hemorrhage, where a forcible beat would 
be dangerous, — Digitalis may be used for this purpose. Bat 
it is especially useful in dropsies ; for. by its action on the 
heart, it diminishes congestion of the venus system, and by 
thus removing the pressure from the veins, it favours the 
absorption of the fluids effused. It should however be avoided 
in cases where there is a very serious cardiac obstruction, or 
where the heart is habitually weak, and there is a natural 
liability to syncope. For the tendency of the medicine is to 
cause death by producing syncope. 

Certain precautions are necessary in its administration. 
The patient should he generally confined to the recumbent 
posture; for if, while under the influence of Digitalis, he 
should suddenly rise, and the heart, already weakened, have 
further to contend with the force of gravity in the propulsion 
of the blood upwards, it may actually stop. The dose also 
should be cautiously regulated, and if it do not operate at once, 
it must not be increased, or too soon repeated ; for this medi- 
cine is apt sometimes to accumulate in the blood, and though 
several doses may perhaps be given without effect, they are 
afterwards liable at any time to be suddenly discharged upon 
the nervous system, and may then produce by their united 
action a dangerous result. 

A considerable dose of Digitalis, as of Tartar Emetic, 
deranges the control of the Vagus nerve over the function of 
the stomach, and may in this way produce nausea and vomit- 
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ing. Their is no reaaon for supposing that it irritates the coat 
of the stomach. { Fide p. 107.) 

The active principle of Digitalis is secreted from the sys- 
tem in the urine, and probably acts an a true Eliminative 
Diuretic. But it tends more powerfully to promote diuresis 
in another indirect way. Anything which diminishes the 
pressure on the vascular system, as Digitalis by weakening the 
force of the heart, tends thereby to promote absorption, and to 
increase the secretion of urine. 

So that the employment of Digitalis in dropsy is attended 
with a twofold advantage : by its cardiac action, it prevents 
a renewal of the dropsical effusion ; by its diuretic power, 
it causes a quantity of 6uid to be drained out of the system 
through the kidneys. That it may do this the more efFec- 
tually, it is generally considered advisable to combine it with 
other diuretics. It has sometimes been found convenient to 
administer Digitalis externally; cloths being dipped in its in- 
fusion, and applied to the surface of the abdomen, the remedy 
may thus become absorbed, and evince its action on the system. 
Digitalis owes its power to an active alkaloid, Digitalia, which 
has been found by Leroyer to act in small doses as a poiaon on 
animals, which it kills by gradually stopping the pulse and the 
respiration. 




TANNIC ACID. 
ClasH III. Ord. II. Astbincenka Vegetabilia. 

This is the chief astringent principle of vegetables. It is 
very soluble in water, crystalliEable, and has & strong astrin- 
gent taste. It is not possessed of those marked properties 
that are vulgarly attributed to acids ; but its solution reddens 
litmus-paper, and it combines with bases to form salts. 

When received into the stomach it is absorbed, and passes 
in the circulation to distant parts. Its action consists in a 
power of causing the contraction of muscular fibre when in 
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sontaot irith it; and this power appears to depend maialy 
I QpoD a chemical propertv that it possFSSos of coagulating 
I »lbumen and analogous conipoands. Ciipill)trj vessels, and the 
[ nnall ducts of glands, contain in their walls certain fibres of 
[ nnstrippd miLScle ; and Tannic acid, by causing this muscle 
D contract, is able to diminish the calibre of these tubes, and 
thus to moderate or arrest the flow of blood in the vessel, or 
to lessen the amount of the excretion of the gland. Thus, in 
all cases of hemorrhage from the small vessels, or of inordi- 
nate secretion from any glandular organ, Tannic acid is appro- 
priate. It is the best and Bafcst of all astringents for internal 
use, excepting only Gallic acid, 

I have already stated, as worthy of remark, the fact that 
Gallic acid is of little or no use aa an Astringent when applied 
to external parts. Given internally, it is very efficacious. 
From this alone it would seem that there must be something 
in the blood which enables it to take effect. Reasons have 
»lso been alleged for supposing that Tannic acid is not a sim- 
I pie substance. When it is taken into the system, Gallic acid 
is secreted in the urine ; and it appears that Tannic acid must 
actually consist of Gallic acid combined with certain other 
elements, or with some other definite substance; and that the 
astringent property which is so valuable is confined to the com- 
pound body thus produced. 

What then is this other substance ? It must be something 
which ia contained in or formed in the blood; which, added 
to Gallic, will be capable of forming Tannic acid; and which, 
when nnited to it, will enable Gallic acid to precipitate Albu- 
men. These various requirements are fulfilled by the group 
of elements that constitutes grape-sugar (Oi,H„0|j.) This 
compound is continually forming in the blood during the 
blood-proeessea that are connected with respiration. It has 
I been observed that u solution of gum (CuHiiO,,.) added to one 
of Gallic acid, will enable the latter to coagulate Albumen. 
And the elements of Tannic acid may be constructed out of 
those of Gallic acid and grape-sugar. 
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Tannic acid = C^ H^ 0„, + 2 aq. 
GalUc acid = Cy H 0, + 2 aq. 

Three equivalents of anhydrous Tannic acid amount to six of 
Grallic acid and one of grape^ugar. 

8 (C.a H. J = 6 (C, H 0,) + C„ H„ 0„. 

So that it is very probable that when Gallic acid is taken into 
the blood, it acts as an Astringent by co-operating or uniting 
with the elements of grape-sugar in that fluid. But when 
Tannic acid is received into the organism, and has done its 
work there, it is finally decomposed, Gallic acid passing out 
into the secretions, and the sugar being retained in the body 
for combustion into carbonic acid and water, (p. 314.) 

Dr. Strecker has lately established the correctness of the above sur- 
mise, bj showing that Tannic acid may be resolved by the action of 
mineral acids into Gallic acid and Grape-sugar. ( TraM. of Chem. So- 
ciety ^ March 15, 1852.) But about the exact formulae of Tannic and 
Gallic acids there is still much doubt (See Fou^t^g Chemistry^ 4th ed. 
p. 501.) 

The principal vegetable substances that are employed as 
Astringents are said to contain Tannic acid in about the fol- 
lowing proportions : — 



Kino . 


. 70 per 


cent 


Oak-galls 


. 50? ^ 


u 


Krameria 


. 43 - 


a 


Catechu 


. 40 * 


.( 


Uva Ursi 


. 36 * 


>b 


Pomegranate-bark 


. 19 ^ 


u 


Tormentil 


. 18 • 


i% 


Oak-bark 


. 16 • 


li, 



These numbers are a tolerably fair measure of the astringent 
power of the substances named. But it must not be supposed 
that the astringent principle is in all cases strictly identical 
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with Tannic acid, properly so called ; for there appear to be 
various modificatiuaB of this subatance contained in the differ- 
ent plitnts, many of which hnve peculiar chemical characters 
of their own, but all of which agree in posseesing the power 
of tanning, or combining with animal geiatine, and in the 
medicinal property of astringency. 



SULPHATE OF MAGNESIA. 

CluM I. DiT. II. Ord. I. Antipbi^ist 

Class IV. OrJ. III. C*th*rth:a. 
Class IV. Ord. VI. Diiritica. 



ject of a brief history, 

I the type of that of 



I have selected this salt as the sul 
both because its action may be takei 

soluble salines in general, and because I think we are in a 
condition to determine this operation with some precision. 

It is a crystalline substance, very soluble in water, and not 
exhibiting active properties in a small doae. If given in the 
solid state, it is reduced to solution in the stomach. If given 
in solution, it is absorbed: immediately, if the solution be of 
^^L low specific gravity; or, if dense, as so|jn as it has been pro- 
^^V perly diluted down by the gastric or intestinal secretions. 
^^1 We have proof that it always passes into the blood. When 
^^V it acts as a diuretic, it is discovered in the urine, and must 
^H therefore have traversed the system. ■ And the experiments 
^^M given below afford proof that when it acts as a purgative, it 
^^M disappears in the first instance from the intestinal canal, pa.'^s- 
^^M ing into the blood by absorption. As this is shown to take 
^^M place with a dense solution, tt must also occur with a weak 
^^M on", as to the passage of the latter there is no physical ob- 
^^M stacle in the cndosmotic conditions. 

^^M The ultimate action of such a soluble saline is, as an elimi- 

^^M native, chiefly on the kidneys and intestines; but, before this, 
^^^ it has an action in the blood, which is of the antiphlogistic 
^H kind. These salts act us solvents of Fibrine in experiments 
^^M made out of the body. Simon, Schults, Golding Bird, and 
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Others, have dom on st rated thiit by this chemical action they 
have the power of diminishing the amount of this Fibrine in 
the blood of the patient to whom they are adminiBtered. And 
Gulliver has found that their solutions antagonize the tendency 
of the red blood- corpuscles to aggregate in rows, — a tendency 
especially observed in the blood of inflammation. It is bj 
BQch actions as these that the Sulphates of Soda and Magne- 
sia, as well as all soluble salines, are of use in acute fevers 
and inflammations. They may exert over the development of 
plastic fibrine a controlling power which ia not possessed by 
blood-letting, and they directly counteract an abnormal dy- 
namic tendency. These sulphates are antiphlogistic purga- 
tives ; they are especially adapted for use in inflammatory and 
febrile disorders, for, before they operate on the bowels, they 
traverse the blood. 

These salts act on the eliminative system as Cathartics and 
Diuretics; and though their determination to the bowels or 
the kidneys may be somewhat affected by the condition of the 
patient, it mainly depends on the amount of the dose. I have 
already taken puins to disprove a prevalent notion that the 
diuretic or cathartic acjion is a simple result of the comparative 
dilution or density of the aqneous solution of the salt; and 
have shown by experiments and otherwise, that a suflicient 
qaantity of the salt will prove purgative, in whatever form it 
be given. ( Vide Prop. 11.) A smaller dose than this may be 
eliminated by the kidneys, which are unable to excrete a large 
quantity at a time. Such a small dose proves diuretic, and is 
discoverable in the urine by chemical testa. A larger dose i» 
cathartic, and passes off with the f»eces, where it has been 
detected by Buchheim. 

But it may be said, and is still said by many, that this 
large dose is not absorbed at all ; that it causes, by some to- 
pical action, a flow of scrum into the intestine, and that it 
leaves the bowel along with the increased secretion, where its 
presence is easily accounted for by supposing that it never 
left the intestinal canal. 
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I think it may be fiffirraed thfit this is not a correct view of 
the case. I maintain that the saline first obeys the law of 
absorption, applicable to all materials which are in any way 
soluble in the upper part of the intestinal canal: that it 
passes from thence into the blood, circulating with it, and 
working upon it in the manner just narrated. But as it can- 
not remain there, it appears that it is subsequently excreted 
from the blood at the lower part of the intestinal canal, by 
that glandular mucous surface whose natural secretion it sti- 
mulates and augments. All this occupies but a few hours. 
I conceive that I am to a great extent justified in the above 
conclusions by the result of the following experiments, which 
were conducted with care, and were designed to teat and illuB- 
trate the theory here stated. 

If it be true that Sulphate uf Magnesia, when given as a piirga«'»e, 
is first aheorbed, and afterwards again eirreled into the cavitj of the 
bowel, — then, if we could examiDe the aHmeutary canal which had re- 
ceived the Bait, we should find, at a certain period after the reception of 
the latter, that it hod more or less completely disappeared by the pro- 
ce«8 of absorption; and, at a certain later period, we should discover the 
same salt abundantly present in the cavity of the bowel, because now 
undergoing excretion from the blood. It ie obviously impossible to make 
these obnervations on the same animal. The next best thing is to make 
nee of animals in the mme condition, and, as nearly m can be judged, of 
similar vital powers. 

I therefore chose three dogs, all in a state of heelth, and of the same 
size and condition. 1 admini8t«red to each of thein, at the some time, a 
solution oonetsting uf 3 drachms of Sulphate ot Magnesia dissolved in 
3 ounce* of water (having the specific gravity of 1'06&.) It had pre- 
viously been ascertained that this doae produced purging in another dog 
in atiout three hours. The times for killing each of the three dogs were 
chosen accordingly. They were nut allowed to live long enough for the 
production of purging; neither waa anything lost by vomiting, or by 
wftDtof ettre in the administration of the solution, which was done through 
a syringe. 

1, The first dug was killed after three-quarters of an hour. Tlie in- 
testines were comparatively empty. From the stomach, bowels, and 
their contents, the soluble matters were extracted by repeated washing, 
and long maceration in water. These washings were filtered through a 
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cloth, and ihoa ovaporuled to drjneris. The residue nns ikgnin treated 
vUb water, and a clear solution then obtaiaed b; infiltrBtion. It ifob 
now precipitated by Phoapliatfl of Soda and Bolution uf Ammnnia, the 
precipitate vroahed with Bnlutiun of Muriate of Ammonia, tfae Aiumnnio- 
phoephate uf Magnesia ilried, and ignited for some time in a platiauro 
capsule. What reDiained was Phosphate of Magnesia. It was wci)^ed, 
and the Magnesia calculated from it. Another simple caluulation gave 
tlu.' amount of the cryxtalline Sulphate to which this corresptiiidad- The 
result showed Uiat only 55-928 grains of the salt remained in the intea^ 
tinal canal out of the 180 grains administered. 

2. The Eiecond dog was liilled after one hour and a-half. The stomach 
and intestines were at once removed, and the latter found rather full. 
Their were subjected to the same ohemicsl analysis. The result was 
that 77*354 grains of Sulphate of .Magnesia were found in the intestinal 
canal. 

3. The third dog was killed after two hours and a-half. The bowela 
were found much distended. (This was shortly before the time at which 
purging hod coiumeni-od in another animal.] The same proi'eBs being 
followed, a quantity of MagDCaia indicating 96'985 grains of the crystal- 
liied sulphate was discovered in the stomach and bowels. 

From these experiments several things appear. The longer the time 
allowed after the administration of the dose, the larger the amount of 
salt discovered in the bowel. The shortest time left was three-quarters 
of an hour. About 55 grcuns was then all that was left of the 180 grains 
given, the rest of which must have been absorbed, as none could have 
been lost in any other way. Three-quarters of an hour further being 
allowed to the second dog, about 22 grains more arc found in his intes- 
tines, which are more filled with fieces. From which I am led l« sup- 
pose that the minimum of the salt to be found, or the maximum of ab- 
sorption, in these animals, must have been between these two periods, or 
aller about one liour. For at three-quarters uf an hour it is undergoing 
rapid absorption, and at one hour and a-hnlf it is being again excreted 
into the intestine. Again, after another hour, the contents of the intes- 
tines are increased, and the amount of the salt has risen to 06*98 grains. 
Purging would soon follow, and the exuretoiTr process, having already 
expelled from the oirculation more than half of the sulphate which 
had eutereS it, would go on until the whole had been cast out in the 



These experiments are perhaps 3,3 little liiible to objection 
as any of the kind cun bo. They seem to confirm the law of 
the prim&ry absorption, and subsequent excretion, of u pur- 
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gative saline dose. Certain facts observed by others may be 
further alleged in confirmation. That the Sulphate of Mag- 
nesia will purge after it has passed into the blood, has been 
proved, by Aubert, who found that its injection into the veins 
of a dog was followed by purging. That agents which retard 
excretion from the surface of the bowel will prevent the 
purging from taking place, appears from the experiments of 
Buchheim {v. p. 83,) who finds that combination with a su£S- 
cient dose of Morphia or Tannic acid will prevent the Sulphate 
of Magnesia or of Soda from proving purgative, or passing out 
by the bowels. 
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